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Abstract
5

The methods of environmental health monitoring (EHM} for environmental pollution and its
health effects or risk in the Greater Tokyo Area {GTA) or a highly urbanized arca were examined
with special emphasis on their basic components; (1) the methods to use existing statistics, (2}
the data obtained by surveys and (3) the data obtained by experiments and {4} the methods of
total evaluation based on the “risk assessment methods”.

The methods of two kinds of EHMs for the effects on sleep among the roadside population by
road traffic noise and for the lung cancer risk caused by exposures to susupended particulate mat-
ter (SPM) due to diesel exhaust (DSPM} were subjected. The process how the EHMs for them
were sclected was deseribed in the Chapter 1.

In the Chapter 2. and 3., the results of examinations on ecach of the above 4 components were
described,

In statistical study using existing data, preliminary exposure assessments in the population
living roadside areas in the GTA were attempted for traffic noise and DSPM using a “"Road Cen-
sus” based-database including the estimated night-time road traffic sound levels as well as the esti-
mated concentrations of DSPM in the roadside areas, both of which were calculated for each of the
unit intervals of major roads in the GTA. In case of traffic noise, the feasibility of noise complaint
data as an index to show the scverencss of the effects of road traffic sound on sleep was also ex-
amined. [t was clearly demonstrated, however, that the annual incidence rates do not reflect the
actual effects among the corresponding population, suggesting the need of some alternative
methods to indicate them,

Survey was applied to obtain data to assess personal exposures to road traffic noise zmd
DSPM in roadside areas, whicl'l were conducted in 4 areas in the GTA for the former and in 2
areas for the latter. The results revealed that both of night time sound exposure levels during
sleep and indoor SPM levels cspecially during summmer time show good correlations with outdoor
spund level and outdoor SPM levels, respectively, especially in the roadside areas, suggesting that
the personal exposures to them are largely dependent on their pollution due to road traffics.

With experimental methods, the effects of sound stimuili vn finger plethysmograph were in-
vestigated. The results demonstrated heteslogenous respenses of sympathetic nervous system to it.
Also the heterogeneity may be related to chrenic stress or individual variation of sound sensitiv-
ily. Another experimental studies suggested also the possibility that physiological effects of sounds
have.heterogenous properties depending on personalily rather than individual stress event. Since

the suggested possibilities may have relevance with the effects of sounds on sleep as a physiologic-



al effect, further experiments to clarify them are warranted.

On the other hand, as for lung cancer risk due to DSPM pollution in roadside areas, “risk
characterization” was attempted using the unit risk reported in the literature and the estimated
population expesed to DSPM as mentioned above. No experiment was conducted. As the results,
approximately 50 annual excess deaths from lung cancer was estimated for female population in
the GTA and the DSPM pollution status in 1985, Further examinations on whether these excess
deaths are actually taking place or not were done with comparing them with changes of actual age-
specific death rates of lung cancer. The results suggested that estimated risk does not mean the

" actual deaths during the year whose pollution levels were examined. Thus, we should be careful to
relate the risk to actual deathsor incidence, although the results of "risk characterization” may im-
ply that excess lung cancer deaths expected from the risk characterization might occur acumula-
tively in the later years.

As total evaluation methods, feasibility of the methods as mentioned above as a whole was
discussed in the line of "risk assessment”. Namely, based on the estimated exposed population, the
data on individual exposures and those on the effects on sleep as well as the data on individual
diffierence in sensitivity obtained through the above methods, “preliminary risk assessment”™ was
at:[empted to identify “high risk groups”.

In the Chapter 4, however, following twe points necessary to improve the above methods were
examined. One was related to the methods of exposure assessment and the other one waS {o in-
teractive effects of air pollution and traffic noise due to road traffics on their self-rated health
complaints in the roadside residents.

Conclusively, the methods examined were shown 1o provide basic procedures for the EHM of
th_e above two aspects of urban envrionmental problems, although they are still at preliminary step

in any of the components, which should be improved.
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Abstract

Annual incidence rates of spontaneous noise complaints (AIRSNCs) in 176 wards and
cities in the Greater Tokyo Area {GTA} were calculated for fiscal year 1986 for the first
time in Japan, and their ecological correlations to 35 indices related to sound-generating
activities and living conditions {including population density (PD)} or the four camponeat
scores extracted through their component analysis, which are characterized as “highly
urbanized (C1)”, “bedroom cities (C2)", "industrialized (C 3}" and “more natural environ-
ment (C4)" areas in the GTA, respectively, were examined statistically. The AIRSNCs
varied from 0.41 (per 10° population}. the lawest, for road traffic sounds, to 6.20. the
highest, for unregistered factory sounds. Multiple regression analyses showed that those for
the sounds from neighboring houscholds were related only to PD out of the indices ex-
amined. The AIRSNCs for the sounds from commercial activity, unregistered factory, reg-
istered and unregistered constiructions were related to some indices specific to each of them,
in addition to PD. Although only 16.5 to 38.0 % of the variations of each AIRSNC were ex-
plained by the regression models, this was attributed mainly to the “crowding effects” or
the syncrgistic effects of crowded sound generation and living conditions in the central
GTA. Apartment houses, which are more common in the central GTA, were also related to
high AIRSNC for construction sounds.

It was suggested that these analyses of the incidence data of the complaints may show
hasic urbanization-related profiles of the current status of sound generation and exposure
of people in relation to most kinds of AIRSNCs excluding that for road traffic sounds.
Further study is warranted to improve the regression models by selecting more detailed
anel suitable indices for each community as well as fo combine these data with those from

social surveys in order to make them more useful for actual use.
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Table 1 Regional variables expected to be correlated with AIRSNC (Anpual inci-
dence rate of spontaneous noise complaints)
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FOECRTOF—F P HBERS 20 RAD L AL IERLABE LS (K1 ).

B, HHREICEEMETLEEASHOERBIEIRONTE R, FOLHEEEBEREA
IO RGN O 8 55 0 B8 % 4T BT LTI S 07000, 20 I EOADITHT B RN
PROTEMLBRHA 2T HBETH, MTOMRIZRIILALEPRDLN LD L72DT, &
CTIRACICITT 4L AIRSNC 23 - T52 12 L7,

3 & 5

(1) ANCI¥H & AIRSNC o[ H

BEAIRT IO 176 TTE IO AIRSNC (AD1075%) %, HELY (EEHLah), 70
ey THy, HFERR, TOMOER, HE (BERLEh), Al - FEATS L OERGE (2
BELED) OFBEENIROLORE 2 TH S,

—77, AIRSNC I DWW T AQEE (33) oM@ AR T 2 &L - TN ITHEEH
LEDOFR ] Thb, MPOPRROBIE, 176 HIK A ADFHEIZL D 525 (quintile) L, &
quintile IO A O & AIRSNC @ rhdef (50 % ile fH) #3K&, SEOE %4 A 77 median trace
L, 7 FEToO#HIE, & quintile ® 25 % ile & 75 % ile fli? hinge trace # R LT b,

MECBES 2 & 312, ADBE (343 & & AIRSNC OBHRIZiE, BHOMENIZ S DR
D2ONINY — e hd D,

OALDFEEO EF GBIt 587 - & (BHES, 2000058, Helgisy, £

OHBORERY, RUEERE)

@QANTELME L 2wy — v (HBELRET - ERGRERY)

# 2 176HR4AEIIH T EENAIRSNG (ADI0HSH:)
Table 2 AIRSNC in 176 cities and wards by noise source

w O O e E AIRSNCY
PRI 741 2.49
OO TH 2292 6.20
BRI CiE 503 1.42
Z DHth o sk 1087 2.75
[ 1921 5.59
IR - FEEERE 800 2.02
WA 162 0.41
# B ' 7506 20.88

1) 176TL & —$& L TRl
2) LR ENS St
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Fig. 1 Correlation of AIRSNCs with population density
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176 AT @ AIRSNC # BRVEHE LT, UTO LS 2 2 BREOEORIT 41T /20 2770,
HEEHRREROOGHDEY £ ZEL, TNTEMERICERLTRALL,

E1EETE, R10OEBHENY L, IHBF I v TETEREREY, MEBRTIZOWT
IR S, B FERTIIOWTIIER - (FRMERE L, BRAGEETIC oV T
HMEBERE L, ThENHBEHE LTETIRAL, A7 » 774 AL D EREZEIRL,

F2RRETE, LORIRSNAHBARD, #10E81)~10) Z:BMLT, S51227
TOAZERERL, AERCEETAERLERLC, BETFTVERDE,

HREEI TR T BN THED, EELHELT,

OF DD TIEEE, fFEERET, ToMoRRET T, %Fi%L¢%L¢6 e,

BERESSIINET A MESNAAOMELEHOMA L, FEIFEL T,
@R, O - REAES LR ETHESICM L T, SEETREICHETLEROA
PHEDORELR L,

@R aBEEE I U T LR, BERECHEY 2AROAY, FUurRELMELTRL
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T EMEHEND,

ZIC, FREFRATHEOSRLEHETRRTFLOAE ML SOICRY - BETL0I, &
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3 AIRSNC & BHIBS MRS & D FEF S HERER

Table 3 Multiple regression analysis of AIRSNCs with regionat variables

BEOBE  HWLH SRS

ByrolE EAEH EEREDRRN

LT

EETE

11)
12)
13)
(F)
(R®)

22)
23)
27}
30)
2)
6)
{F)
(R%)

16)
17)
18)
19)
21)
(F)
(R%)

34}

0.07***
0.38%**
0.20%**
13.8%**
0.189

0.26%*
0.10%
70'50**t
-0.18"
0.19**
0.17*
2L.3***
0.430

0.19**
0.07*
0.56***
0.19%
-0.26*
25.4%**
0.430

0.28%
4.9%
0.079

| DM T

F OB ER

11)
12)
13)
13
4)
(F)
(R?)

22)
25)
30)
9)
(F)
(R%)

0.15%**
0.17*
0.18*
0.45%*
0.30**
22, 7***
0.347

0.44%**
-0.3g**
-0.20*

0.19*
31.3%**

0.421

0.36%*
-0.19%

0.38%**
37.9%**

0.132

F-test: ™ * *p<0.001, **p<0.01,

*0<0.05,

EEHFSRIFELIZIEC

*p<0.1

Amwctﬁﬁ&ﬁ%%ﬁbt%ﬁ%%t%ﬁ?é%ﬁt,AD%&&@%E%&t@ﬁHZT
HH, FEE, THOFARE 2 REEZATRHESADFELHML TRV LR LTED,
ME LRI AN SE L LA I L HE LT A LD EEI G RLA,

(3) FESEA AW BER AT
%A AIRSNC & M E DRE % 2 IR T 2720, £ LR 358803 55017 +
Trolokilt, 4 RS (AAMI10BE) 3ok, A0 @il (EHERE),) (),
PAOOFEEME, (C2), "THAk, (C3), TRAGEALHE, (C4) 2RTERGEEL LN
o (RPN ) 7o72L, TETREERG(E) BHAMCE, BRAHCRY - HEMEOBELAR(EH
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Fig. 2 Correlation of variables related to noise generation or residential environ-
ment with population density
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OFE BT S £ 0T OO UEET 204 5 AIRSNCIZM LCid, MO &hdih, &
SEMS, Thbh TTEM MEECHEELTEY, HBEoRm b &gy Ua13g%o
A KT Lf:?;’éi#tiﬁl%ﬁi [P

Phofsis, i (1), (2) OFREEBETH L,

OMREEY LR - FEBTT Tk, #1500 AIRSNC B, ALEESH DT (@t &
ML, Lo TREHEOT.LHIEEm L R L8005 508, 20%a, £& LT+
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4 AIRSNC & MUEFM 2 3 58 8 - 0o mER ST
Table 4 Multiple regression analysris of AIRSNCs with principle components of re-
gional characteristics

F M fm |5 % % F R?
Ci c2 C3 C4
e L n.s. n.s. 0.445%** s, 43.0"** 0,198
ZFOMOTH  0.384*** s, S 0.438%F* s, 44.5%*F 034D
Yo 0.518%**  -0.293*** .4, n.s,  47.4%** 0,354
FOMmOEEE  0.6177**  as. .5, n.s.  107.0%** .38
(i3 0.578%** n.s. n.s. n.s. 87.0%**  0.333
- B 0.529%** n.s. n.s. n.s. 67.7%**  0.280
A 0.225%* n.s. n.s. n.s. 9.2%* 0,050

Cl: TE@lEE,, c2! TAQOEE,, €3 TIXfb,, ¢4 Tad,
n.s. =not significant (ABEEEA S LA,)

HAOFEEPOMIT LCHN, FUBBREFICHTH AIRSNC i, FHLETE CISEWER
LIk,

OFFE BB TR, TOSHIRADERELIVIZTEIIELLTEY, Z0 AIRSNCIE R
Ak o THTHESRTHDH &, .

OEMAEBEET O AIRSNC D L~ L3, £ OMERFOBE Il U O IC O RIS b 1K
WHEIEDSH LAY, SAL S ANOFEES LT TEBHE, SHEL, KETBOFLECE
e BHEENSH B b,

ZEFHE PR 7,

(4) AIRSNC @ FE[E# £ 51

AIRSNC L HBZER L NEBNLMEZ BT 0, BYNORER G CBN SR HRER (F
Fd FOWE) RNERALE TS, SHE AIRSNG & OTEANGE 7L RSO THL L T, S8
BESIDRTEBNTHY, HEMIFEDWHBHEBEOHSLEX, EEOLVTFHE
L

4 % &

BB R ORI A TN LT A T LA L B0 Th Y, e e s
RAREEIY THAMN, o TRERERERIERLTE Y, AR K & 2 RER MK
AT — L3R TV A I EFAEE LT a,

2 UATHREO ECTEHBA, WLEOKRR (L CTE5) i, 45w THEY & iEs 0%
BREE, BRECHT LW R RIBRO NS 5 TRTAL, LB L, Lo




# 5 AIRSNC OFEEHREF N (AIRSNC =a + 3 8X;)
Table 5 Multiple regression models of AIRSNCs in their real values

BEoWE  BWER O B o F. R?

45E T 5 LT N 0.52%**  -2.03 34.5%** 0.328
tog( AR 1.50*

FOMOTE 42 REEAOLS 0.27%** 22,6 17.1%** 0,165
log{ NOEE) 3.79%*

FrE R FHEREEA DR S -6.31*** 557 26.6*** 0.317
log(~FiETHEEH4 -5.86%*
tog{ ADIHIE) 2.74%**

FOMOIES  log(HEFFEEIE) 1.15% -17.5 22.7***  0.283
LB A QS & -5 20F**
logl ATEFE) 4.24%**

RO log(/MEE TR /km®) 5,86%%*  _17.2 52.9%** (.380

log(/IFEIET /15 « #£)  7.38%*
VI - B log{ NIEREE) 2.54%**  -1.75 50,0*** 0.223
= ] {n.s.)

F-test: ***p{0.001, **p<0.01, *p¢n.05
n.8. =not significant {(WEDTFLFERTET)

T, KEHEDPLIICMr» o THEL L - TE D, HERENEE L L TO NHEELR (crowding
offects) 'O BTV B I EFFL TR, 52 Th 4, 0 THEDE, &k, RAEE
FiiE ) BRBESOM A L FRC, ATOERIKRICES L CERICTON T EEH T ML
RSN OWE S, MENICEH TS TS I 2B LT 5,

ZIT, BHEABRYIZOVTOAIRSNCIE, ALNEE: OMENALRE L o74 FH
AIRSNC ASEXH9I2 4 MRS IZ QGRS H 5 2 812, SRETCORERBES hoihb L,
AMORER L ER S LT, MFARCET2HHEENERPOHFLLIC (s TnE T
&, RTHREO K E W TEMOF — oA Oy B ETIREEERL D 3ERA~EmITLATR
LEMAEHLIE, LEFEBLTVALNEELZLONL, —F L UVEL 0 EMAGRERE R
BEANTWAALE, F1034), 35) k2w TaIE, 146 BNTEFAFRIEIHA,
B8FHA (LI, MBRIMOBELAVEEFRFROL NV ELEZ L 100m MO TG
WAy Y2 AEEADOBADCHT A2E5THY, ERCIIn2 ~3%) EELEESR
Bo LIH T, MEEFOBEAIZE, AIRSNC 2HMEROKM - LAMERLLFHIEOER LI

— 95 —
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Larl, ZHLAAOEELEG Ry LCERT S A TwALEICHIMENL I 7 0%l
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2.3 REHR

2.3.1 BEHERAEFRERICS T 2EBESES 2T
LAY (Lyeq (slp)) 1220T

Individual sound exposure level during sleep in relation to
road traffic noise among the women living roadside area

—a-study of 4 areas in Tokyo—*

Bilipgx g HEE
Takayuki KAGEYAMA' and Michinori KABUTO'

® 5

MITHIZ BT L REHAOEREFE ST REL AWV THRE LR, & IChEGES
BETE, EMBREC L 2AEO LR TR S i, AL, JORBEIIRN Sk
M ED ) TEUEOEROIE20~30m MNIER - CTFH LA, TOHLEOIGHE
ERBTOFH Ly, (slp) i, IEBHICH<E ~9dBE A orz, T, FHEXBIS
15 Lpeg (slp) 1, fEESRHSIC o Tag kg - (E TR - 80 7 1 ZHTIE3 ~
4dB |\, EMARELNOFEFRNAGRS OBEIRB I N,

—7, ®ET, HEEERTOBEICL o Tl (slp) #50dBF+BAALTHIRD
A 0.2~0.4 % EREER, ThOADICHET AL D el EERE O LBEATTE
=¥ (A

Abstract

Indoor sound exposure levels during sleep (Laeq (slp)) were investigated for the
women living roadside in 4 areas in Tokyo. Significanl increases of L., (slp) due to road
traffic sound, which were roughly proportional to the traffic volume on the nearby road.
were found especially for the subjects whose house is facing the road. The increases of Lag,
(slp) among the road side women were 8 to 9 dB when compared with those of non-road
side women.

Since it is estimated according to other examinations that the people whose Leq (slp)
may exceed 50 dB, for example, is about 0.2-0.4 % for all the population in Japan, the pre-
sent results may indicate the necessity of detailed epidemiologic studies on these exposed

people especially in refation to sleep disturbances and their health consequences.

1. BEBEHsEs WEEERTR S L -7 T 30 Ko NI 16-2
Regional Environment Division. National Institute for Environmental Studies. 16-2 Onogawa, Tsukuba,

Ibaraki 305, Japan.
*  AERICIE, BETRRIMD, 16 (5), 42-46. (1992) & LTRESNARLE—RBELLLLNTH S,



1 lRLsic
PAR, 7 MM B Al R IS & 0, BB IC L AEREESEE SN EIATH
YY) BREORBABTL AMIDWTRINE TIZOHESATH LYY 28, TRO%RE
BT E ORIRE TR L b O, AT, EREN4 BB ECTERL
P BOREEEA D, HHERTOBARE L <MICoWT, ERANEES LU & OYE
B L ORISR - OB R R L,

2 MREFE

HHEAOMBIFEOR 2 5 4 B, T4OBHREHERGESK) - NIIEHIEX (K[X) -
WEHARE (TE) 8L URFUEK (CK) WO NF AL G - £ TRATHE - FERL -
ot 7 4 AHITEWT, SEEROTE & TGS L D I2EFEORE (B 1984)
BBELL (1)

I, Tim, 2 IXRRGEER L D 2 -3FE I CEET OO EEL, THRNE, FRIED
AEFE AS, TE HESIZ 2 L THRRERICER L 2WEREBEEH T ERIELHR
HEEFNREFNDBH, CHLDHELL, 7, SHMOBRGEBOWRM 8 IMZHERIL, 19854
Rt AT L 3-2 TaTho (1),

LT oz, 19884EB LU 1989 FEM 10~11 ANFRICER Lz, Tabbh, HREFIAHR
BRi BERt ()4 YHNB-13A) RHEH S, 10558 2L OFMEE L~ (BUF Lae (10min))
YA BEII L DA L, RERs, MlERosFEey 10 A TS S vot, Rikdtt
(e, HRBEE, SO, BEOME), MABE (MEOTE, RISKEK, RERY)
R EET AEMMMNE R o2, EELE DIBEMBRETRTEL OV L LT, BRI OT T
OB RTEL PV Ly (10min) 5HNE LTI THIE S 7)) Qoo - FHfiERD,
Laeq (slp) EFETHIE L7,

£ 1 HEMECFENRE

Table 1 Number of subjects by living areas

.V g AN e NN e o -

ABE BB CHB3f 1205 i 8 B¢l

SIX (fi) 29 13 g 50  46.0{ 8.0) 9.0(1.5)

KK (L) 19 9 17 45  60.0(20.0)  22.0{7.0)

B (HEE) 34 g 18 60  23.0( 2.5) 3.000.4)
CH (L) 22 11 10 43 31.0( 6.6) §.0(0.6-1)

ATE IR, BEED SIS L2 3FHLN (HEZER),
CHIHEARIE, Y0 DRI &R




—H, HBREFBHLOVTE, BACELTEERNELF:, ZRANOESL L ~L
W Lo 22720, QEEINE, BANEINT o ¥8 GEEFEIR T amm, RriLEs
EEPHIR LTV EER E L,

HREOBA IR E R ER L Y — 0B 70 77 4SAS ¥ v, B, FRA
BELALE B LAPIIDVTING EBERHEL A (Ly, (10min)) OEERET2
LB, BHBEEIIDVT Ly, (slp) EFEEME  MABKSE: ORE s — ﬂxﬁ‘mﬁf{—r)lx
(GLM)P 42 k » THREF L 720

I8 2

(1) HEEOREENS - Bl

HEHEORERN - BABMSELR 2 IR, FREHE LT, OHI 27— ORRIR
T CIEiZZv, @TES » PERBHARIGE (L CKR) KEy, OFRERT-CET
<, ECICHBERSD TER,) S, OREWEIE TE TOHMTk 5 ¢, 22 BELIN 1 s
THELEV, EhEHINL,

2 WREORGTLM - B
Table 2 Background of subjects

FA et - Jm ik S KX TR CX wt
fEamaE —FRC 32(64)  32(71)  50(83)  30(72)  145(73)
BoEE 18(36)  13(29y  10{17)  12(18) 53(27)
et AR/ 'Y A 42(84)  30067)  23(38)  22(51)  117(59)
R AT 8(16)  15(33)  37(62)  21(49) 81(41)
EOMIE “Fte 7{14)  10(22),  -9(1%) 37) 29(13)
. A 38(76)  32(71) 43072}  33(77)  146{74)
Ak 5(10) AN 8(13) 7(16) 23(13)
B %2 & 9 15(30)  20(44)  30(50)  22(51) 87(44)
oL 35{70)  25(56)  30(50)  21(49) 111{56)
FEfEs 1-—2 A 12{24) 8(18)  25{42)  10(23) 55(28)
3—4 A 15(30)  22(49)  17{28)  22(51) 76(38)
5 A— . 23(46)  15(33)  18(30)  11{26) 67(34)
BEIEEGS)  —22 00 7(14) 6(13)  16(27) 5{12) 34017)
—23:00 19(38) 18(40)  24(40) 19(44) 80(40)
—24 100 10020)  12(27) 8(13) 7(16) 37(19)
0:10— 14(28) 6(20)  12(20) 12(28) 47(24)




(2) BREFOFREN - #FEHEE L < LORH

FEMNWOBEET L AL % EFNE LA 2541200 T, BEMOFERIEG L AL (L, (10
min) DTN F—-FH) LA Le, SETiHARS.7dB/(B+HC) #70.7dB, FEIKX T
50.1/72.0, T XTi249.6/49.3, CETII58.0/60.9 Thotte T4 D, S KETIIEHM
BOHE L IEREOZEH10~20dB (A )T%otﬁ'T'CRfu£§Wb%ﬂ&#oto
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Fig. 1 Distribution of indoor sound levels during subjects’ sleep
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Table 3 Correlation of cutdoor sound level with personal sound exposure level

during subjects’ sleep

Hute ATE B/CHE

SIE 0.088 0.602%** -
KX 0.327%%* 0.562%**

T 0.548%** 0.631***

CIX -0.063 -0.172

[6] U105 B 00 £ p gt 10min) HIRAEE S, ** *p<0.001
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Tabte 4 La., {slp} by areas and distance from main roads
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mean dB{A)(s.d. ), *™*F-test: p<0.001
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from highways
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Table 6 Estimated number of population ajong main roads by outdoor sound level

BB S L~ HH100m A v & 2 AX
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=55 20270 (21.87%)

%M Leo=65dB(A) 1206 {1.30%)
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=50 13579 (14.65%)
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On the effects of road traffic noise on sleep*
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Abstract

Based on the questionnaire survey for the 1,154 women living in four areas in the
Greater Tokyo Area (GTA). the associations between subjective complaints about sleep
disturbance due to road traffic noise were examined. The percents of the subjects who com-
plained ahout the sounds of running metor vehicles and those of their idling were 35 % and
17 %, respectively, which were higher among the people nearby highways than those of
non—road side people. The complaints about sleep-related matters during night were 26 %
in “waking up” . 20 % in “can’t open the window”, 11 % in “not sleep well”. 10 % in “can’t
be asleep”, and 3 % in "need sleeping pills sometime”.

The assaciations between these percents of sleep-related complaints and sound expo-
sure level during sleep (L., (slp)) showed good level.-responce relationships in case of the
three items, whereas no good one was demenstrated for the “can’t he asleep” and “need
sleeping pills sometime”.

Multiple logistic analyses on the percents of complaints showed alsc the “"can't open
the window", “waking up” and “not sleep well” were significantly related to La.q {slp) with
the odds ratio {re & dB increase) of 2.3, 1.4 and 1.8, respecitively, The percents of “can't
he asleep” and “need sleeping pills sometimes” were significantly higher in the people
whose bedroom Were faced to the road when compared to those whose bedroom were not.
The percent of people who “need sleeping pills sometimes” were significantly larger among
the peaple who had some disease during the last 1 year, suggesting a relationship between

road traffic noise during sleep and taking drug, which should be investigated in more detail.
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Table 1 Number of subjects and traffic loads of main roads by area

W W B K RS B
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T (%)  348(66%)  78(15%)  105{20%) 531 23.0( 2.5) 3.00(0.4)
CIE (#B.L) 141{66%)  52(24%) 21016% ) 214 31.0( 6§.8) 6.0(1.0)
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Fig. 1 Percent rate of annoying responses about sleep disturbances due to road
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EEBROKAE (%)

REEORIE (%)

HEEREDD BRo THTHARDS IROAELILS
60 r=0.47{p<.001) 60 r=0.46{p<.001) 60 r=0.44{p<.001)
50 50 C e 50
40 40 " . 40
30 30 . * 30 . "
20 20t ,.% 7 20 A
10} 10 10F , .
0 0 L— e - — —
40 45 50 55 60 40 45 50 85 60O 40 45 50 55 60
Eophign WIEEEOU LRSS
60 . r=0.09(n.s.) 10 r=0.09(n.s.)
ol 8
30 Sr
20 4 WL e
10 2¢r , .
o 0! A )
40 45 50 55 60 40 45 B0 55 60
Ly (slp) {dB) Laeq (slp) (dB)

B2 bl - SRERIEER A S O RTEENLT 2 TR BRI R AR EE L Ly, (sID)
b ESSHMERTE L DR (RRIRICIMM T 2) o 2B s — RUSKMR

Fig. 2 Level-response relationships between estiwated sound exposure level during
sleep and percent rate of annoying responses about sleep disturbances due
to traffic noise



log (p/(1-p)) = a + 2 3,
ATARDRES TR NVA 5
B L REREARER
a D ERIE

EVOIOBEETFVRREL, MUEBENFELAEE0F v Xtk (p 0505/ S WG iEMar
ERSEI L EOHAHOEEREA LT D) ¥ stepwise IEIZ & WS L7z, MIT LA
SR, Laeg (slp) (MG - $RUERA & OMEMEDSES M 2 5lf), (EB3E, BEABY. 88
| EMOBEDOHE, LADHEER (KT 237) Chh, '

FORER (£2), ERGHEESOLOI TERERHOL, THPEDS, IR PE R D,
EVIRRZHI, Loy (slp) PEOdBRIL AD T8 (i EHOFBEFERELTL) FhFR
F12.3/1.4/1 BT 2 BT AR ENIz.

%2 HBEETICLABRPBCHNT D IREERROSET AT 1, 0
[E}4 T H7

Table 2 Multiple logistic analysis of annoying responce aboul sleep disturbances due
to road traffic-noise
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Case studies on noise complaints
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Abstract

The noise complaints managed in 3 local administrative offices in the Greater Tokyo
Area {GTA} were examined based on their case records, especially from the aspects of
their contents and managed processes. Accordingly, it was confirmed that there is a much
variation in the incidence of complaints and their managed processes by kind of noise as
well as by administrative offices. It was alsc suggested that the process in which a com-
plaint comes out is largely affected by previous negotiation between complainants and those

who are responsible for sound generation.
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Fig. 1 Annual incidence rate of spontaneous nojse complaints by administrative
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Table 1 Annual incidence rate of spontaneous noise complaints by type of area
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Fig. 3 Sound level measured by on-the-spot investigation
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On the heterogeneity in response of sympathetic nervous system
to sound (white noise) stimuli

— individual difference of finger plethysmogram response —*
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Abstract

The possible individual variations in the responses to sound stimuli of the sympathe-
tic nervous system were investigated using auditory evoked plethysmogram response
{AEPGR). The study consists of following 3 parts to see; (Part 1) the level-response be-
tween the white noise of 50, 70 and 90 dB in Leq and AEPGRmax as defined below, (Part
2) individual variations of AEPGRmax to the white noise of 90 dB and (Part 3} the rela-
tionship between AEPGR pattern and urinary catecholamine (CA) excretion rate during
sleep in the preceding night. The subjectsl were 35 youag in (Part 1) and 79 young {18-28
yrs. old} and 35 old (60-83 yrs. old) people in (Part 2) and (Part 3).

Results of this study showed that (1) A good level-response relationship between the
sound levels of 50, 70 and 90 dB and AEPGRmax exists on average; (2) the AEPGRmax to
the white noise of 90 dB, however, was greater than 100 % in about 10 % of the subjects
whereas they were below it in the 90 % . The time prior 10 the maximum response in the
former case varied from 4.6 to 22.2 sec, which was contrast to that of 3.0-9.0 sec in the
latter case; (3) The NE {norepinephrine), E (epinephrine) and DA {dopamine) excretion
rates were shown to be significantly higher in-the former group in (2) than those in the
other group, regardless of adjusting for age, blood pressure and / or ECG findings.

Thus, it is suggested that in the former group the cardiac response to E secreted from
the adrenals in response to the while noise stimuli is predominant, which, therfore, could be
called as the AEPGR of * 8 1ype”, whereas the remaining group as that of “ & Lype” since
their AEPGR is reflecting only vasoconstriction. The suggested heterogeneity in AEPGR
was also discussed in relation to their possible rcievances with chronic stress, pathophy-

siolegy of neuroticism and so on.
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Fig. 1 Typical plethysmographic responses to sound {white noise) stimuli
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LIEH - BFhk - BIMFE), # LIFAEPGR,., (AEPGR,,, =0.75 0.752 AEPGR,,,,<0.9, 0.9
S AEPGR. D 3BED AT T =% E L) OFEHRFMTERE LSk G e 41T -
720 ZD#ER, NE TIL AEPGR,,, 7%, DA T ECGRTR S N FNFRAEICME L Tvars (K
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F 2T, AEPGR, . 2P W T EFDBBIEROFMIZBITH 50 % tile fH, 75 % tile HNE LA T
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Table 1 Regression coefficients for age, sex, ECG finding, hypertension and AEP-
GR,, in mutiple regression models {General Linear Model) of NE; E or
DA excretion rate

HFI—NT I vHREDERE

HFTY— NE E DA

E e
20—29 0.149 0.034 -0.033
60—69 0.127 0.074 -0} 304
70—79 0.323 0.074 1.204
80—8o* :

ﬁ -
By -3.003 -0.014 1.179
wT*

ECG HATR*™
EH# -0.451 0.035 4.845*
ﬂ'ﬁ";*

=4 1i/05H
JEH -0.082 -0.019 -0.288
I A

AEPGR,,. ***
I 0.423* 0.041 0.488
i} -0.9051 ~0.005 -0.689
om* '

* I reference category
* ¥ D ICLRBROS
*% % . [ J09SAEPGR,,,., [ 0.75SAEPGR.,,.=0.9,
Il : AEPGR,,,,=0.75

b, FREROBETIE (R, T BCG AR, MUE AL ) & LT 0.95
AEPGRpay B NE HidD B 2 fF X D ABITEH T o720 $72, 0.9 AEPGR,,, B % &
5i20.95 AEPGR,, <1.08% £ 1.0= AEPGR,,, BEIZATTRHABEE LTHl# L2 &2 A, NE I,
1.0= AEPGR, O A TROB L EXITEI Eamohs, RED BETRNED&RL
59E, DA DOHEOEE L HESGMERLE: (K2,

LLEDO#RE, AEPGR AHIARIE, T4bb fRIRIE % 81 58 TS BAab A g 0%
BEL AL (resting level) 25BN LR LTV &2 LTV 5,
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Table 2 Relationship between AEPGR ., and urinary catecholamine excretion rate

AEPGRp, 7 7TV — NE E DA
1: 1.0 AEPGRp,, 1.8440.27  0.1840.04  8.10+1.26
2:0.9<AEPGR,,,<1.0 1.2640.21 0.08+0.03*  6.1940.97
310752 AEPGR,,,,<0.9 1.054+0.18*  0.0740.03*  5.07+0.80*
41 AEPGRpp=0.75 : 1.0840.18  0.08+0.03*  6.14+0.79

L —RBE T L DR, E, CERFR YRS L 7 ) — 1 0Ty
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4 LEMFL OS2 8 HER (o

4 £ K
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EEG power spectrum changes™
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Abstract

For the purpose to examine the feasibility of EEG data to evaluate sound amenityor
fatigue/stress, the associations between psychosomatic feelingchanges and EEG power spec-
trum changes after music listening were investigated. Seven subjects (19-42 vears old),
who were equipped with EEG electrodes to record frontal, parietal and occipital regions in
both right and left hemispheres, were given with natural sounds (3 min) and 5 selected
pieces of “pleasant music” (2 min each with 10 sec intervals) with eyes being closed or; a
comfortable chair. The period when they were listening to the natural scunds was regarded
as “pre-music” one, and that when they were given with the last music was as “post-muisc¢”
one. It should be noted that the pre-music EEG powers of ¢, #, a and  component
varied significantly by “sleepiness” or by extraversion personality measured by MPI
(Maudsley Personality Index).

The EEG powers showed significant decreases by the music listening andtheir % dis-
tribution changed that with more § and # powers. These changes were larger in the fron-
tal and parietal regions than in the occipital region.

’ Conclusively, 1} it seems that the relationship between pleasantness of the music and
e power changes is not simple, 2) pleasant music listening was associated with the in-
crease of pleasaniness in terms of psychosomatic feeling. which may also be related to the
simulataneously observed decreases of total powers and especially o power as well as to
the relative increases of & and # powers,

However, since this was just a prelimanary experiment, more detailed examinations

are warranted.
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Fig. 2 A typical result of EEG power spectrum analysis
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Table 1 Mean powers (mVr?) by Irequency band for “before music” and “after

music”
pio 0 fi4-3k oA ER ATk
TR(+£8.D.)  FH(xS.D.) | TI(£S.D.)  FH(LS.D.)
n=7 n=7 n=7 n=7%
1 firgas
1) edEOY -2 Bl | 11.00 0.6)Hz 11.1{ 0.4} 11.0( 0.6) 11.1( 1.0)
(2) A ¥ — & {8l 0.3( 0.1) 0.4( 0.2) 0.4{ 0.3) 0.5{ 0.3)
(3) R Er#E(He )
8 (0.5-4.0) 57.7(53.5) 114.9(130.2) 42.1(18.1) 53.8{21.3)
4 (4.0-8.0) 7.6( 9.4) 9.7{ 10.4} 6.3(7.5) 7.6{ 7.0)
a (8.0-14.0)
low « (8.0-9.0) 1.0( 0.8) 1.3 0.8) 0.7( 0.5) 1.0( 0.5)
mid a (9.0-12.0) 2,00 0.9) 2.6( 1.0) 1.9( 1.4} 2.5( 1.4)
high « (12.0-14.0) 0.7( 0.3} 0.9( 0.3) 1.0( 1.0} 1.2( 1,1)
81{14.0-25.0) 2.0{ 0.9} 2.9 1.3) 2.1( 1.1) 2.5( 1.6)
2 BATALE
(1) e — 293 | 10.6( 0.9) 10.7( 1.2) 10.5( 0.8) 10.7¢ 0.9)
(2) [ ¥ — 7 T4 14.4(18.5) 9.1{ 6.9} 5.3( 7.6) 5.6{ 6.4)
(3) Rl ETI8(Ha)
§(0.5-4.0) 82.7(82.8) 90.5(110.6} £8.0(22.7) 63.5(16.7)
8(4.0-8.0) 17.5(10.8) 15.8{ 8.6} 16.0( 7.4) 15.3( 6.9)
a (8.0-14.0)
low « (8.0-9.0) 12.6(18.3) 24.5{ 51.6) 3.7( 2.3) 2.9 1.1)
mid « {9.0-12.0) 51.8(76.5) 24.5{ 16.0) 23.7(32.9) 22.5(23.9)
high @ {12.0-14.0) | 6.1( 7.2) 5.00 5.0) 4.0( 4.4) 3.3( 2.8)
3(14.0-25.0) 10.1(11.6) 8.3( 7.8) 6.4( 4.1) 5.8( 3.4}
3 HREER
(1) a WBOE— 7 i | 10.0( 0.8) 10.3( 0.9) 11.2( 1.1) 11.0{ 0.9}
(2) MY — 7 fHDINEEHE 3.6( 3.6) 39.9( 98.2) 4.0( 9.1) 6.3(14.1)
(3) Ml m g (He)
F(0.5-4.0) 48.6(97.8) 14.70 9.6) 18.6(97.8) 41.7(39.2)
f(4.0-8.0) 6.1( 6.1y 51.2(121.0) 6.1( 6.1) 8.0{ 5.8)
e (8.0-14.0)
low a{8.0-9.0) 2.40 3.1 3.70 5.2 2.4{ 3.7) 1.9( 3.6)
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high «(12.0-14.0) 2.2( 2.7) 20.4( 49.0) 2.2(2.7) 2.4( 4.2)
2(14.0-25.0) 4.2( 5.9) 3.20 1.7 4.20 5.9) 4.3( 7.7)
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Table 2 A multiple regression analysis using General Linear Model procedures of
mean power by frequency component at the parietal region before music
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Table 3 Mean power changes (%) by frequency component due Lo music listening

oA SR 4 £ 4 ER
U RPN | T R
1 HiTgRER
I3 S s (ke )
§{0.5-4.0) 79.57 80.17 80.35 79.12
#(4.0-8.0) 9,83 9.62 9.92 10.37
a (8.0-14.0) 6.79 6.22 6.14 6.62
low @ {8.0-9.0) 1.55 1.23 1.54 1.46
mid a (9.0-12.0) 3.83 3.45 3.40 3.56
high @ (12.0-14.0) 1.40 1.53 1.20 1.60
£(14,0-25.0) 3.82 3.99 3.58 3.90
2 DUETHE
FE) s BT ( He )
8(0.5-4.0) 49.62 59.47 50.86 58.26
4(4.0-8.0) 12.65 14.39 12.72 14.44
a (8.0-14.0) 32.19 21.14 31.22 22.41
low «(8.0-9.0) 5.46 2.92 7.46 2,56
mid «(9.0-12.0) 22.93 15.31 20.48 17.13
high «{12.0-14.0) 3.79 2.61 3.28 2.73
A(14,0-25.0) 5.54 5.00 5.20 4.89
3 D TRVAEE
JE) W B 8 (He )
§40.5-4.0) 44 62 60.79 34.33 57.04
#{4.0-8.0) 12.10 15.00 21.78 17.45
a (8,0-14.0) 36.32 19.55 37.02 20.81
low @ (8.0-9.0) 2.95 2.24 4,25 3.48
mid « (3.0-12.0) 29.82 14.79 25.56 15.10
high «(12.0-14.0) 3.54 2.51 7.21 2.23
£(14.0-25.0) 6.97 4.66 6.87 4.70
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Stress related personality and serum DHEA-s level: in case of

*
Japanese women
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Michinori KABUTO!, Shouichirou TSUGANE? and Show \;’VA’[’ANABE2

E B

APLA AR HBOEAMLAEERBEA P LAF LT OB TEHL
DHEA-s DI L A E ORI 2T, WL EF T vy aicih S/ 40~49 5
BTOBBT 164 5 (20~521%) ¥ RICHE L7, EROBEFHARTLIOHICH
BEOEGHIZL VB UEE, AP LaAy Mok aBindsond, — %, 2 b
LABESE G, #0560 1 47T - LOAERRMENROLN:, ThbE,
‘:passive” & BV iE “intermediate” £V & “active” GO AIHFETICE Y, 2O
Bik, AALT TBE I T 5 “expansive personality” X ORDIHEME AL & —FT 4
EETHY, AL AEDOYETDHEASs LUbid K" L )ik “BIEMET DL 0%
BLTwaZ R ahi, LoL, BEAD “FSA7TA" BAAOFRERL LA
HodY, FAEELOBENLZBEIODVTRIOIIRTILELELLRS,

Abstract
We examined 164 Japanese women in Qkinawa and Iwate for the associations between
recent stress events or stress—related personality and serum levels of dehydroepi-

androsterone-sulfate {DHEA-s}, an adrenal androgen. Multiple regression analysis adjusted

1.

EIr IR eiT RIS s -7 F 308 K- AR 16-2

Regional Environment Division, National Institute for Environmental Studies. 16-2, Onngawa Tsukuba,
Ibaraki 305, Japan.

ESZATA & 2 ¥ —GFRRT BT T 104 EHE b X i 5-1-1

Epidemiology Division, Japan National Cancer Center Research Institute. 5-1-1 Tsukiji. Chuo-ku, Tokyo
104, Japan.
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MERGE LT, £0%OT— IS EL AL "KABUTO, M. S. TSUGANE and S. WATANARE
{1992): Variations of serum dehydroepiandrosterone-sulfate (DHEA-s) level according to stress events
and stress-related personalities in Japanese. fit: An integrated biobehavioral approach to health and ill-
ness., Araki, S. (ed.), Behavioral Medicine, Elsevier, New York, 189-154.; #%& 5,




for age revealed that DHEA-s levels significantly correlated only with the personality
“passive / infermediate / active” among categories. The mean serum DHEA-s level was lower
by 18 % in “active” women that in “passive” ones. DHEA-s level did not vary, however,
according to any stress events or disease states, probably because cases were small in num-
ber and / ot the DHEA-s level itself is not a sensitive stress indicator as suggested recentlyv.
It is thus suggested that the DHEA-s level depends on the “trait” rahter than on the “state”

in relation to stress, though its relation with “type A" should be examined further.

1 RU&Ic
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Fig. 1 Age-adjusted mean { +SE) levels of serum DHEA-s according to the categ-

ory of Persanality {3)
The significance of differences in adjusted means was tested by !-tesL.
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Estimation of the population exposed to roadside diesel exhausts
. in the Greater Tokyo Area (GTA) for FY 1985

. *
{a trial of “exposure assessment”’)

Michinori K ABUTON

2 F

18617 (3 b—frkSHERolET— #2545 oA 53 Bind) #4, HHRE
AT EE & R e LS S B g (1985 SR B ) O F 1 — E IR AR
DiEFR T4 T {suspended particulate matter, SPM, Tk “DSPM™ LIRS} DilthE
MIEE AL AT L7, 2oEE, FAaRGofikmlio ADER. HLaihT,
DSPM AT 20 peg/m® BLETIE 4T A A 40 seg/m® LE T M 3TN EHEE 2, 2 2T,
FIEGHOBATRTIMFATHLOT, FAFAEAIICHTLEE6124.3% L 1.3
UTHbD,

COHEMOFREERET N, BHIEIER-F -y APE rﬁ&hﬁﬂ R
MEERAOEG & EEENICKS, #0567 RUHEOMR Lo S5 TOM
ﬁ%ﬁot%%fm.dxan¢M®MEm#mtﬂM®wu®ny777&/bﬁx
DRI AL FREEECEBRADSRYEEORD, & QAN LR ORI O
TR e L VISR LTWwA Ik, £/, IhOEELIY - EE oMLY
BT EATRE N,

Abstract

As a trial of “exposure assessment” of roadside diesel exhaust pollution, the popula-
tion exposed to diesel vehicle-related suspended particulate matter {DSPM) which was esti-
mated through a comprehensive procedures with using the database including traffic

volume of diesel vehicles and so on were estimated. Accordingly. the population {males and

1. [EEREEErgeET  EOREEGE -7 F305 bt CETh/NERIN6-2

Regional Environment Division, Natienal lnstitute for Environmental Studies, 16-2 Onogawa, Tsukuba,
[baraki 305, Japan.

A3k, 4th Int. Soc. Environ. Epidemiol. {ISEE), Mexico, 12$54>T Kabute, M., H. Imai. Y. Matsumoto
and M. Murakami: Associations between road side diesel exhaust pollution in 1985 and female lung cancer
mortalily in the Greater Tokyo Area (GTA). &—#E& LT3R L7,




females) in the area polluted with DSPM of more than 20 # g/m® was estimated to be 474
thousands and those with DSPM of more than 40 g g/m® was 143 thousands, which mean
4.3 % and 1.3 % of the total population, respectively.

Some examination on the feasibility of these estimated values suggested that they may
indicate more appropriately the roadside pollution especially for the central area of the
Greater Tokyo Area, where the monitored SPM levels representing for the background SPM
pollution seem to have reached an asymptotic level, althcugh their precision should be im-

proved as much as possible.

1 B

EEEICBD T 4 YL ABRICL DA T 27 T A TEETER AL, @
—F& LT, 1#6eBoAD (BL4sl 1985EHTE) 8812, DToL) eHETHEES
LAERMEREOT « — C P ARBEOTEER T Y (diesel exhaust derived suspended
particulate matter, DSPM) D#HERNRFEAOLMEE L2, T4bL, HEGEL  HAF-5%
EARE L TTFEEROGENEFRXBE LI, T HEBNRYS 100m 2 TODSPMBETHEEL
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Ay ay FEEL, LEERMMAS 100m £ TODSPM OEESHFFNS THHERA » 22
HOEESFIIAE T 5 E LT, —E8BE (UT, 0pg/m* B0 pg/m* #He /) Ao
BHBAOREAORTRE L, 17, BohfgoRLticovw T iR TR

T?O f:c

2 WREF®

(1) {380 DSPM G HRIRHEE D /- H DIEH

HBI 35175 DSPM B EORHEEHL, Kt X (1985) 7 7 # I ER ORI &
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FEEGE, EEFEESHVAERE S VLT, BESAS 100m O (0, 5, 10, 20,
30, 40, 50, 75, 100m) O SPMEE (FEMFIHME, wg/m®) Bk, 72750, HHGHEE 7
o= s 7 BFNATE D, ST A — 7 ik VR A TS H M R S I R # (B
MEOED A 268, LT, BME1.5m ¢ DSPM BB A ESE L7z, 372, SPMEEHMESUL, THI
60 fEHE o — E PR T A A RS S, URNT) OBIC L2 2858 B/ KR o
AR, BT 0.066, KMET0.937%, T/, BIDSPM~ADF 4 — Y LEEHEL /A
RO4.6%, KEI99.9 %% By 7, MEFYEERLEEBIZSRE, KAFEREREHRONEHE
HEVITRRT, TAFARYIC L 2EMFHRANEE 2 P8R L TR, 8561
SPM EMM TIZ 7+ —ENHEH ANT OFSFA40~50 % & RfFL 6hTw L DT, LiEDSPM
D40 % HFDSPMIAE L7z, AL, o é SNAMEEE T—RBEREE) OERIL TN
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5O HEE SN TWAHNT, {EHFITHEH 2 DSPMIRENZE 16 ORI BT 554810
i, BEHEETEOMESPMIBE L ORESICESWCTIARFICE Y EH L2, 2225, 2
ZTAEEODSPMIEE L LT3 20 pg/m* & 40 pg/m® 0 2 KHEZOWTHE L7z, e, L
DSPMBREIZ 7 4 —ENEA A DEHEFSTOA TR L, MERTOEAEIZEINE, whW
LWy Z Iy Pk (MBEOGERSCOF —ELEEF A0 LI B b0 L HED
Bany) kEEn

—k, Iho r(ﬁﬁéhﬂiﬁ*ﬂ AR A TIRERA vy Y2y RUTOIHCHEAE, 5T 5
FEAORTRHT, ITNHWESLS —FEREL FOBHESPMICEZ IR TWATERFEADE
TRE L. 6K, FRLOZEEER (EWE) #EH 2R, 1975 FRAEOEBREA LS
W BEE (%) Lo, THERAORE, TH3, 22720, & Bl » 2, OAOR
BRI TF O L3 12t Thbb, $F, MBEFHEHBOMIRA » > 2 st (1km X v 22
THEHINLADLLMFIA L ST 2858), EaAETAHEREOE- R MAER GARE,
100m 2 ¥ 2 LbALTOEMABREL) #2RL LT 1km Ay Y aWADDDHEFE A »
aMDI0m A v Y2 TEOTMFRRE S FRFROESEMAOREELSHEEL, & 100
mAeaTEIFEANBER YT, 4 25 100m A v 2 OBT, FOdulEA
RS 100m BAIZH A0 DF ERE TiliA » 22y L7,

(2) Zothosketism

—fAREER (T—RARE, L) OMET -7 1E, EVREMEN (HEY AEP5
BUEEIREE) At B L7 — vV 2T, 1979 ~ 83 E DK ETIMED 5 EHTHHE L
Lo 72, 1 HERCERONERGSH2HE0H, ThooiEr v, 72750, SPM
HEMAFIRA T - XTI 1# 6 BATE3 Th o7,

K- OBl A SMR {standard mortality ratio, FEME{LFELTIL) @ F— % ik, ERHLFEOH
D 2 RO 7 — ¥ 428 6121979 ~ 83 4EDF— ¥ 2R CHF S AL 0% AN
fro 7221, SMREBOZOIEELIZHGOAZ AT EOZESHEADTH S,
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(1) DSPM @RI E A D#ERE
1VER 6 BT 19762180 Tl A » 22y T4 25070 (K1), 20) LERED,
& 5 m AP OHEE DSPM i fEA 20 pg/mP LA b & o 72 TR » 22 &, M2, B, &



FEOIRTEL, wIhb15%0LE, METIE4.0~6.5%DFMTHor, 72, THH
Voo DEFHHET DSPMIIE 2 pg/m* LLECHDSNE A » 2 ald, Wi EMEITHS.0%
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TH0% Thor, —F, "HEMIEEE, &, 20 pg/m® LLES B3 40 e g/m® Ll L o) DSPM
BRI LGS, TRERTHE.13 (0~ 100) $RU2.3(0~67.9) Behlh, F7
FNOHERMHNOAD R B A v 22y B 0FH0.59 (0~109) ARTF0.17 (0 ~52)
ANTdholze 72771, DSPMIBEMNIRHEMRTO pg/m® D TRE A v Yoy BERDTI.LY%

(15,379 A » ¥ 2} B HOBTWL,

ZIT, —MERAUR SPMllEE (1979 - 83) AR LN O HEROA RS L LT, &
HIEHICE N2 T ~NTO TERIEES, OTHRMOT TREA » ¥ 2 ) AHEADREHE
EL, FROEOHRGA % A0 (£2) Thd, 72771, 53 BEENCEINDL T
Yay 16 REEDGED22.2% (4,586 ) THho7/z, MFEORYFA L AL E, Tk
HisEl S, LE THEA o Yo, PHERAORIE IIEFICRELS, R TREN, BE,
T Ok, ﬁf,;{:mmﬂtf;’ﬂ, BETHOTH 70, LADioTC, — 2 KEE D SPM fllsEfiih
FIRTRE 2 EGEOAOEEIT S, @REFHRE LABEITAS AR, MR, HED3
BCSPM ER L ALBROTH AT L MIHF IR T, 2HL, TIT, £10%
HEOHE L, 2O BEEROEED NEERBIEEG, OMF (RBER) *hBLTH

& (1}, 53 HiEROBE T, SPMFBL LAV BRI D5 {2 Tuvi,

—H, ZO53HEROEHEMERAOANDREZ, BLAFT, DSPMAT20 xg/m® LlECid 47.4

¥l EHEICETAE TBHEA v 2y OHEE SPM 5 ki
Table 1 Estimated SPM pollution by “roadside mesh” in Tokyo and 6 surrounding
prefectures

() PE& A o v 2 o 288 (%)
EM01)RWA REEC2)E0EA (3 TS

B @Ay val LicAw ol LicAsiva® LitAs ¥
E L 3.030 162 { 5.3%) 0 0
R R 2.454 141 ( 5.7%) 0 0
B 5 L 2.187 143 ( 6.5%) 0 0
B xR 3.44] 518 (15.1%) 0 0
F oo\ 2.773 111 { 4.0%} 0 0
HOET A 2.986 478 (16.0%) 24 (8.0%) 0
FZEI 2,891 470 {16.3%) 70 (2.4%) 0
&t 19,762 2,023 (10.2%) 94 (0.5%) 0

LRI, &EHIL 2L BHIRTOE B THL,

FPFI) NS S 5 m LA SPMIE 1 100 pg/m?* BLL,
SMH2Y D A 0 2 NIRGI100 % ATHEE SPM BN 2 50 fg/m® BLE,
FlHA) L A v Y2 R 100% AHED SEMIBIE 1100 og/m” Bk,




#F 2 MESHGENOE TEILA v ¥ 2, OHEESPM HRARIR
Table 2 Estimated SPM pollution by “roadside mesh” in the 53 wards and cities
examired in this study

() FREBHEHICHTAEIE (%)

BHG WEEEGE HREEE  TEREEEES, T EkERNET AD

Bo% % B % #H Mo NmE (#i 2)F1 #E1 (H#1
Aok 50< 100< o< 100<
Houk | 92 5( 5.4%) 268 6.0 1.6 8§.177 2.167
AR B 51 2( 3.9%) 350 5.5 1.7 5,642 1,813
KR 70 0( 0.0%) 0 0.0 0.0 0 0
7 E | 93 8( 8.6%) 606 16.8 5.5 52,503 13,073
T % B 81 14{17.4%) 1,051 7.0 2.1 48,010 13,476
#HOR T 62 45(24.1%) 1,260 17.1 5.5 205,199 6,280
)| L 54 9(16.7%) 1.051 17.3 4.9 64,127  16.247
- o 473,660 143,157
il 503 53(10.5%) 4,586 (4.25% )82 (1.29%)#2
F10FNERNEE SPMBFAES, 50 xg/m*LL E{50<) & 100 ag/m* il (100<) @ 2 7Rl 12DV TR 7z,
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Fig. 1 Cumulative distributions of “% polluted area” in Tokyo and 6 surrounding
prefectures as well as in the 53 wards and cities examined in this study
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Fig. 2 Relationships between population density (log) and each of mean "% pol-
luted area”, mean “% polluted population” and SPM concentration measured
{annual average)
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Fig. 3 Relationship between mean "% polluted area”, and SPM concentration mea-
sured {annual average)
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Measurements of air pollution (especially SPM)
in roadside areas in the Greater Tokyo Area (GTA)
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Abstract

In order to assess the exposure to air potlution among the population living in read-
side areas, areal poltution levels of SPM and NQ; for the 3 X 4 km area according to 1 km
mesh basis in Setagaya (during summer) and in Itabashi {(during winter and summer) as
well as of their indoor/outdoor pollution levels in some roadside houses in the same area in
Setagaya (during summer), Tokyo, were measured for successive 6 days in each survey
period. The measuring poinis for areal pollution level was classified into the groups with
the distance from the major road of less than 30 m, 50-100 m, 200-400 m and far more,
while the first group was alsp classified into the two groups according to the exisence of
building between the road and the measuring point.

It was clearly demonstrated that the concentrations of fine particulate fraction (with
diameter less than 2 2 m) of SPM and NO, decrease in proportion to the distanee from the
major road, whereas those of crude particulate fraction {with diameter irom 2 to 10 #m} of
SPM did not differ to significant degree by the distance.

Two-way analysis of variance for day and measuring point in each of the groups of
measuring peints classified by the distance from the major road revealed that effects of day
were marked incase of SPM concetration in the groups excluding that of 0-30 m, while
effects of measuring point was larger especially in cases of fine particulate fraction of SPM
in the group of 0-30 m. [n case of NO», however, effects of day was more marked than those
of measuring point generally.

In the two surveys conducted during summer season, good correlations were observed
in both SPM and NO, concentralidns between their gutdoor levels and indoor levels, sug-
gesting the exposure of the people living road-side may be largely determined by the road-
side air pollution if they stay at home throughout a day.
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Fig. | Location of sampling sites in the survey carried out in Setagaya Ward in
August 1989. A rectangle drawn by broken line in the upper map is scaled
up as the lower map.
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Fig. 2 Location of sampling sites in the surveys carried out in Itabashi Ward in
February and Augast 1990.
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Fig. 3 Temporal variation of daily mean averaged in each group. Setagava Ward,
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Fig. 4 Ratios of standard deviations of variations in each group to average concen-
tration of the group. Setagaya, August 1989, @ | Total variation, {3  Varia-
tion after removing daily effect, & : Interaction effect.
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g. 6 Temporal variation of daily mean averaged in each group. Itabashi Ward,
February 1990.

Fi

KT (2~ 10pm) GBS X BEAIERINE <, SARE LCOBBORS RS L E L
6h%o@7HA#BE@ﬁf&tﬁotﬁtﬂﬁ%@%tTéﬁﬁﬁﬁKiUﬁ%ﬂtﬁm
DEROKE S FEAEE) ARTEOTHEHT AR TRLTAHS (@ 2%6, O
B RBREROLE, A HXBALESR), NOs SPM & b i A BTk HARIZHAT,
BEAOH T L B #%fiﬂﬁm%#kéwomWﬁfuNmqu%#ﬁﬁw%ik«



NC, SPM{2 s mLLTF)

041 0s{ &

oo
»Oe

OCe

0.24 s ® o ° 0.2 A s
A

- e}
", 2 4 7
.U.O A B C D E 00— B C D E

[ 7 BHAOZLEOBEREOENVFERE 55 HE (HFRX 19904 2
A) '
(@3 2EG, CuHBRETEOLT, ALHER)
Fig. 7 Ratios of standard deviations of variations in each group to average concen-
tration of the group. latabashi Ward, February 1990.
@ : Total variation, O © Variation after removing daily effect,

> O

A Interaclion effect.

TKEL, BSREBREROTEEIPHREOCI0SRIEL &b, BT (2 )l TF) TIXA
R, HEARE NS, REEMC L DERA 20 %HiHTH 7, T/, 1km B EIZEE
LAafkmMWAEN (EB) TOEBHOXREZEACH, DELIFABEETH-
EENAOEITRETIE, BHAAL-72E8HT2BRNONORENS W/ 6, FENA
DN R A S h oo, FBEEA P —7HRME R EEBHAD NO, BIE
ERVHHBA S o 2 (r = 0.81), HEREEAD L VO T - & L e LTRIFETE 20,
F 72, SPMIBEOFRBANOHBE IR E MK A D (r=0.61), HFHRLMWEIA N2 o7,

(3) HRAEX BIHAR A1 10

ATE S OK BRI, EERMEERE TR D L (26 B 2mm, 28 HE A mm O &),
BESREGEE 1 a2 50E23.9, 1.3, 1.9, 2.1, 1.3, 1l.2m/s Tho7s MBIZEFHD
NO; & SPM D4k D H AL & 7R L /2

NO,, SPMBUNETRST (2 pm IAT) HEED S OIS L 2 BEEAE 1 5 2%, #
KHTF (210 pm) RIESORRAIEND LA o7 OB INE TOEETVD b
RENDHOTH), ~WHEHIITHEEV 2 TINTHS I,

M9 W, B EIC2WT (B, #m) SO & o R S KD BN TOREH DK X
EThHD, NO, TREFE b AR E, KEMBICHTESECTH -7 KAEHIET
IR & CHbaR & R % o 72,

B (2 pm BUF) BOMIRET (2~10pm) Tid, ATEICBWTHAE, %0%A
PAHEHRL D bKED 72, C, D, EFICHBVTIERR, KHMAM, MAEORTREr -
Pz iz, W—IENTHANEORAATEN A TEBCEA S Y, A, BHTHMOEBIKS



NO, (1 Rl pob SPM{2 » mET) u g/m* SPM{2-30 ym}pg/m’

: J= I

T T Y T T u 1% T T T 1 — T T
LIEE I L] 23 2 27 4 #/23-34 3-8 T 0331-34 25-26 2738

F 8 FEIioTmREOHEL (BEEX 19%F 8 A)
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A trial of “risk characterization” of lung cancer in relation to

roadside diesel exhaust pollution”
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Abstract

Using the estimated female population exposed to disel exhaust-derived suspended
particulate matter (DSPM) in the Greater Tokyo Area (GTA, Tokyo and & surrounding
prefectures) in 1985 and the reported lung cancer risk due to diesel exhaust expoesure By
animal experiments, its “risk characterization” was attempted. Number of estimated excess
lung cancer deaths was 3,740 for 70 years, which means annaul deaths of 50 on average
{(ie. 1.0X 107" in annual death rate). Further examinations with using another lung cancer
risk based on animal experiments, which ranges from 2.5 X 107 %t 4.1% 1073 revealed

that the estimated excess lung cancer would not be negligible.
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and M. Murakami : Associations between road side diesel exhaust pollution in 1985 and female lung can-
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An examination on the “uncertainty’ related to the estimated
lung cancer risk due to roadside diesel exhaust pollution:

a comparison of the risk with secular trends of age-specific death rate”
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Abstract

To investigate the "uncertainty” included in the “risk characterization” of “risk
assessment”, the results of the“exposure assessmentaltempted previously for the female
population in the Greater Tokyo Area (GTA) in 1985 were examined. Namely, the lung can-
cer risks for the periods during 1950 to 1990 was estimated as a function of number of
dieset vehicles and population with using the risk estimated for 1985 previously as a stan-
dard, the time trends of which were then compared to those of the actual age-specific death
rates by lung cancer.

Since the death rates of lung cancer already began to increase in Tokyoe even during
the period from 1950-60 when diesel vehicles were negligible innumber, it is obvious that
diesel exhaust polluiton did not affect the initial increase of lung cancer at all.

During the period when the number of diesel vehicles increased rapidly ihenafter,
tung cancer risk increased rapidly, too. However, the increase of the lung cancer risk be-
tween certain two time points should come out as sudden deaths due to lung cancer by
acute exposure to the increased DSPM especially among the people aged 70 yrs or above if
we suppose the expected lung cancer deaths take place evenly for 70 yrs from the beginning
of the exposure. Therefore, it is more reasonable to suppose that the expected Jung cancer
deaths may occur cumulatively after 10 or 20 years of exposure and therefore it is sug-
gested that those lung cancer deaths expecied for diesel exhaust pollution in 1985 may
appear cumulatively after 1990 or thereafter.

Thas, 1t may be unreasonable to express the lung cancer risk as annually averaged
excess lung cancer incidence { = deaths) as generally used, if the changes of actual death
rate is taken .into consideration. Further examinations to clarify such “uncertainty” are
hoped to relate the risk to theactueal effects. However, it should be emphasized that there is
a possibility that DSPM-induced lung cancer deaths, as expected by the estimated risk, may

take place cumulatively from now on.
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Fig. 1 Secular trends of number of registered diesel-fueled vehicles {Tokyo and 6
surrounding prefectures vs Japan as a whole)
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Fig. 2 Secular trends of number of registered diesel-fueled vehicles (by kind of
vehicles)
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Fig. 3 Secular trends of age-specific death rale for tung cancer (female only )
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Fig. 5 Secular trends of the ratio {Tokyo vs Japan) of age-specific death rate for
lung cancer (female aged 70s and 80s only)
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{Tokyo) and that of number of registered diesel-fueled vehicles {Tokyo and
6 surrounding prefectures )
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TH—EREDM A AT TIERLE LT WEMEEE LA S ve b LT CICEEIFHTWwA
EThE, FIULREIC B DAL T« - EAMES AFEROBITII - TR LKL TS T
VAR THBEINICRSHLINTRETLILOTHL, FO0I128, JLhaEdREoR R,
Fani,

Pk, BEMEDT + — U AF/REMF ) 22 ZHT5 THEIBERT sy, O
FARRTEE, IR L LTREAD T (TR\ETLAX b)) L, &/, @WFEICLIM
ANLARVDORET AL FOWREHREL, S0EFhosHEZRLELATURASFY T2 5
Y—2a v BT T A7 2 EETDHETBAMIIRE L7, TO8E, T oI <XT MR
T =5 ) ) ORERLE L THOTEERNTHALZ LAV, B3 olEY
TISOE « B Lo 0@k L BgE v kb 5 LMK, LEOFEIZINEEENRD ‘S A2 E
" 20w T o X hEEM A tRE, SERA e EENEL L5, TRERET ) vy b
LTS LESSEN S b,
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4 SYEens "REGFRET-2V> 7. LABT
4.1 LB

LLEosResd TH, EREEE, L CUHBBREOBET LT ¥V ACHET 2
SPMOTHHRIZDOWT, I ZA L OFEEIM TS "REREE-y ) ) Tl RE
LT&F, §TRHALI LI, TALESLIRE L ZF AL ) AR TERINTE LS
WrEfn, L, 35BFCHMNIIS TRETLAAY b I0BWTE, $7/ TNAZFy
FryYE—ar; OEKTEL, £ “uncertainty” (R HAEARMALELEIATVE,

£, HEMEGR L DM ) 22 ML TRERET S5 vy PR LTEDT
Mgt s E, LLEOL D% “uncertainty” OREEAHE SN LT, o8, BO4HMLGED S
Dy ZFEE L THAT G285 HEN L, D1 20%, MEOREICR TRBETELAA X 1
FvoTh TTERBEET LAY b (preliminary exposure assessment); OERSiZH Y, 35
2 TR RET A A Y {in-depth exposure assessment) ) ¥ b EIETNETHLIETH
B £ITIRHEKILEENENLEL 220, TORBTIE, By 227 CMT5F0f
DNAZ T 728 -OEE, HHVIEL D AFNLREREL LT Tbiomarker; OFUAL,
Aﬂﬁ’ﬁ"ﬁtﬁ?fﬂﬁ@f:&’)ﬁ’) 72/ %47 (phenotype)) (B4 215HH% &, HAEMEISEATH
BALORE b BRI D AT RETHD I,

SO, ERRIHEICET AL HERTL T RN 2261, F1 LT ADS
L O T EOMORTE I L v T - RS S0 L A REMBER MO EL SV BH LT
CELEFDHDH I ZITE, 2H L TRERET=%) 7, FiEt L0BREMI KRN
HbOLTHLOIILEEEZLRLEL LT, "BEA M2 BIFOMEREE LT, TRBET
TAAY Q*ﬁﬂf%%b%fﬁ.ﬁ’ LB E T O ING RN & 2SR~
DU FEMIZOVTREI LSR8 TEB I 8T h, &8, IRSEFRFNEY LEAE
THLHDT, AEDT LHAIZ TH bRV IEIIT A,
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4.2 REFARNOBARBOFMEICOVT

4.2.1 BARZIFEO /- OEFBITEBFE OB

Analysis of time activity pattern to evaluate personal

exposure to air pollution

PR
Hiroshi NITTA!

g 8
REBEEMHE~ORELFM+T 52 i, HROM@HY 22 253 i+ 45 LTHHD LD
Tz, BREHATOREOTNFHLOOTEIEFMIZIZ2HE, 1213, 71—
FATZ ¥ —FAWTHEMINET L HETHS, b9 121, ALOEETHEF0
RO OB R iR 002 LIl » THET A EENFESS S,
TOREATEORESMNERETL, BETFLOHMTIT o ZOETIVOERE
FRERITEIF Y - Thb, Thbh, AL4HEZT, ERCLVGORHE, T L
b WnA I ETHAE, HAETE, NHKASET BN LARLERLTE Y,
IOF - FIETWIRIELEE~OEREI DI RTHOFRS FEET LI & AT
HeThdIEER LI,

Abstract

The assessment of human exposure to environmental pollutants is essential for the
evaluation of the risk to public health. Two basic approaches exist for develeping a dis-
tribution of exposures of a population, Direct approach is to measure the exposure profiles
of peoples using personal monitors. Indirect method calculates exposure profiles by combin-
ing information on the time spent in particular activities with the concentrations asso ciated
with those activities.

The conceptual basis of the indirect method was shown and the mathematical models
were evaluated. A vital component of these models is time-activity patterns; the thing peo-
ple do and when, where, and how long they do them during their daily lives. In Japan, NHK
{Japanese Broadcasting Corpeoration) have been eonducted nationwide time-diary studies
every five years.

Thus, we could estimate the contributions of each time-activity patiern in relation to

conlact with environmental pollutants bases on the information.

1. E IR RIS S — 7 T305 S0 i 16-2
Regional Environment Division, National lnstitute for Environmental Studies, 16-2 Onogawa, Tsukuba,
[baraki 305, Japan.
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1 @FUsHic

BEFRIRAREVELRTANACE, BRORELNRTLE L b2, ArdEolsE
DREEHELRDEISH SRTV LA EIFET S 2 EALATHD, L Ladsh, RHEONES
HAHZLRFEFCEEL I Thb, BEBERDHOEEIME 4B, T2ERNCLE
BT 5, FOEMEISMADEREPIA S A £ OFTBHEEHEAIRIC RS, BB 54 R & O,
REEM% L DRTIZEG SN TV, BAOBIPEIIRAICLS TRAICRA L, BN
b E BRI REATEE Y B, IS, TRELEIE, BEREIER T AT B ST
B, FEMOSEBBEEAI S LRET L, LANFoT, TR OREOEELHL 7
HIZIE, FOANFRET HHBMOFBAR JHR) FOBEL IR T L2220 THAFTEV S =
EHNZ DB, BHEILOWTY, FOREFRIBACLBIMNIOTEET A Lah, AIIEND
LRLDATHRBERTFET 22 Eids Ly,

COL D RRIENEMEA~ORBFMICETLZEZI FIFNEEEL Ao b0TiEA
Ve KAFROBE, BEMEICHT ZHEFUMETIAD L ) LREFMONENS  ORE
KRR 2R TET, Tobh, ERRBEIERE LTV AEERAS LIRS ORI B ONE
PR LTRY, TOMNERORKFELEMETERENEGL b - THREDREL L O
FMEFTLEVI bDTH L, P OREED S OREHYHTIEE & 5 2 & DB H o 20
i, COLIRHFELHIREAMEL S TOAEELI NG, LA L, BEHEAREOS <
AR - REIBEC L 2B LR A LENET AL I o Th b, L ORELRRT
AR HAE LI oty 2010, ERDREFMOTEL ERELHFLFELERT
BIENPLEE R T,

2 XEFEEYE~O "RE, OF#%

BROHMIIVRIE, TER LRDHAEADBLBEOFEPEIIBREINLIETHE, S5
HLCWAE ThaAFHLEACH LT, 7o (2O, FOMETHHHY
WMADBESH AL G oTWVdy) TETHE,

RAFEWE~OBF I GEREOICR L O TH L, LA T, BREOMENE
BEEEBOAEIIHVERL I L 450, L ettt b ERkOL I IIEETE L,

HLEANindH DR () T, RSt EORMER R RN THRS A,

E = [oedt)ar (1)

FRRBEHIADPRBENBEL EREBMCHETLELOTHL, BRI (18] x
[BER] DAL TWva, BRI, THREERE IR TRENE,

I

E, %{&ﬂmr (2)
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FHERIFTOBNBEE LT FOBM TG LAV OTH L FHERIT [BE]DAT 2R
Twh, 361, () 3B OHLEA I P EZEMOBETHL,S

ety = alele) 32000 1] (3)

ERTIESTEL, 2220, (D)) 2(t) 1 idHDEMNAWE IV DB OESEMNET
b,

FIRBE L ISH 2 S EF L X 312, ppm, ppb, mg/m® B EOEA FBOWTRR SRS,
FRENEFELTIEFERMORILEETHA, P, Lepm DL ALAT LR RER L 12
O, 1AL TOPr TR L idd 5%v, LW o1, FHRFLLrl~bI5E
i3 1EFRES, B, SR L, YRR R T2 REFH 5,

T, BEVAVERHECARTL LD TH L0, HHHEL LB EMES K
U-r iy, RHEFELTHRETCRRITILVWEADOREZOEHLEETH S,

BENLHEAILERER I LSO 2 DOME, population exposure & individual
exposure OEHREB L NFOMES L AMIZTA Z L HEYECH B, population exposure iXH 5
BREOEHIC B 2B SNARBLRTEETHD, T4l TORMOWRENE . DRET
3% <, EROTGRETRT, —RIZEFOSHONFRBELILOEORE AEIL, Fgfies
O tE->TERRSNWLLDOTH B, LAt - T, 5T individual exposure 25 population
exposure ¥ 5T B Z AT & DA%, #1Z population exposure A* % individual exposure % #5E
FTAHIEETELR YV, HBEFMOHER B individual exposure 25§24 2 &M TEITR LT
F L%, individual exposure # AT 270 OFHATSESICEHB 2 A T2 WHEIR T, AR
HROBEBEEZELILETLAHOEFMEDTFA Y idAE il LS5 2 100 5081,
TR INIBEOHM, T74bB population exposure ZEHAEE5 FEL L,

3 RB@EORE

(1) 8=+ VT s — % Hv B

REFMOPE 1 OFEE, - FAES Y —FHWTHBEIREZTHETLLETHE, =
FUS AR individual exposure DEEATETH &, KAHEMBE DN 7 v FERGH I
LD, WiDhDF [ TRE D, 7)) FEITE passive B E active RO 2 FEHIA ATV 5
NTvid, passive BRI THEEFIH L2 0T, #OBES»O BHEER L VAW LEYE
BLAVOATMETE By active B F Y 7L - T—ERBOER TR THILIZL ST
CMETAELOT, BEREFLANLG LEHRE L AL TIESE G, EREOARE LAV R
ETEBIATLd 5D, :

P=YFNH YT I AT A AL OSHTHE SR, FHSWTELL0FEV, ¥R
BER O REWERE T — R R AREED ORI TESE S0, S8R 0S8 TR
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SN —VFAB LTI EOFTTRCLI LR, TR IIRED S CREAS B, 77,
HSESER S 8 BRI 23 L TR SR TV ABEHNE (, TOATH—RERYHSE L#H
BIZHEHAT BICHAR T TH L, —F, FEELOST L SR ST & - —i R IR
SEROMBUESEFMTEI L b ERbhb, FOLMIEKE 802 OMOHT—AERY
MEELABECHVD L EATRE LD HD 7, SVt v 7T — L LTIRAES -
BRZEOMTRELTHLHETE, BNREOWNERZ ECHV D LIl »T, BEGIZR
FEFHOFR S LTHET A2 L4 TE B,

=N T - OMNEREORMBE ISR EFAORERER I ) SENLBELOR
BWOLTHMT 2 LENH L, BRI, BACREINE O MOEREEIIERICE - T#
DB ECH SR ORE XM T 256 L, HRERZBASSS— VAL TI % G
KDoA ZELE s TREFZFMLABEOELLFEOEZEERFEL TV AP EHTIIHET L
IR SRy, BN R2EFAEL BN ET A, BENG LORBRETLIAEVI ED
ERLLTIEE STV, S—VFVH Y 7T —TidH - EDREITIE £ 5 - L AR HET
HEHH, EEERHERTRLZOL) LEBHOMELTRTH S, LAF-T, RETFMICHE
HEATEE LT, BRIIMLY Y 7)) VBB ER LI LR S L u,

(2) WEET N ER A B RS
CHEABELHEETAEMERICESTOTRRIEETIHNETH L, HBEEOEET L4
W& BRI RN D OMEN L D TH L, COREOEEMEO L 5, EHANEEE
B 2861238 6 A2 population exposure DEFH FiEE V2 5, AADEMSSLITHIC >
HEHE B8 AT d individual exposure DFEfiAF & AL A S LH B, 7L, 20k
) EEMIZE o TREHELIT O HE, WETTFNORELETVOR LM LRI LBEMT,
EBNEFEOT— Y PLELL D,

REOWET 71 QR TRER S b ORUTIORTHBETFLTH B,
EROEROECT L (1) BBV CERICRRBR TR T 2 2 L GFRITE LY,
FLT, HHNMOL A TREOCEHEHFKIZIVELZ LIV 2L OMERN

(microenvironment) 25 L 2B EFTNEEL D,

Ei :);Cjtij ( 4 )

2L, ERHLEBHMNODHLENI OREER, o 3MEM; ORE, t,dH5HEAN DM
ZEMy TR T LR, SRS 2N i B SBHNTh Db - LR ERORETHL, JOEF
IR E TN E AT 226 TEDL, LoT, HAMADS AEEBMOLELRHEE,

Li:lcj!ij (5)

}L,‘: T 2
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tﬁL,Tﬁgw Thbho (5) RFHETE, HHEMOME RO RRETR £ 1L,

-
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#
Ei :Ig: gﬁ'jt,‘j ( 6 )

EET B, ERICH, MEMOY T ITYREAMTRE TS, LA T, (4) RT0 TS
BRSO L CHREOEHEB AN SV E AL LW CODOMERIZSEIT 2 & v ) EE
Mz T, MEWOEH T I BOREERNE—» 7 ) OREoREORAMES k2Tt
MICRENWTE, $7 by PRYTHEI L3 HETAE, ERAOFHRERLRO LI 2
Feth b,
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E=—FrLE
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»-.lb--

(7)

1 1 & 1 & -
=T' i (TE i.-,-) =Tz.cj—£]—

IOEFNOFEOOFBBZEOEIL, APEITEOSWOREBI L TW N EROEE &
BoTwd, JRIZEGHERED B O LEFOESEEA: FTERR Iz S5, Jhid, R
Fahi b L RRBECHT AREFABEMOFIONESERTEFNEARGTIESTE
5,

IO E ST — 7 3EEES S 4 TETEIE (time budgets 72V L time activity patterns) & LT,
e EORYCHE  RATbA T2 D TH D, HAETIE NHK Bk b serT )¢
19604E & ) ST L CRENLZHELERLTVEYY, ZoRE, BEEEHERGCRLEE
LIBETHDLH, LT T, RAGHREBETIIET 555205 5 £ gk Mz 2w T,
NHEK G o odnw Tl iz 72,

4 REBIHbvbIERITHER

(1) AiEEEH OR S D531

BRI ALEE, RAGEDE~NORBTCTEL 220EBNTORETH L, NHK £
THE R AR OTHCE L TF— 2 2 b6 T Y, FAFNOTEIZEmIEHN
RENTWHY, LaL, EEHHOF - Y 3RENTVEDT, FNATNTERNTON &
ERDHERVIDELAL S ICEETYE (10MLE) X158 26 5ThD, 1HDILOHE5%
HHEORNTHI LTSI Eilhb, LdoT, EImRLg (7)) RUIET i b Histn
T O RHE0HERIL,
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1 PR

Table 1 Time budget of subpopulations based on a nationwide survey

Tt € | 4 #® | F & | K F|B B

KRG (o | BERT 5> | BEET 4 | ERR (S| RERT |4
EEEE 15(26 4|39 1100 0 [49 0|53
£ & 20119 0131 o 00 2130 0|20
g N (8) 11|54 834 0|01 0|02 118
BN (&) 14|24 6 (38 0|01 1|21 0|58
A 14129 0|04 5 |47 003 0|56

TboTL b, Tt FHREEHEAI20HH 195 ROBAETEFE LTV ARNORCTH
LA, BOAIIOWTLAFFEOXE S % 2HOBNTAI LTV EE LU, FEFH L
R ORI 20 TH ), BRTOLEIME LTRERERILEL LV, HEEIC
DWT LR TOEFRRN CEERFF T MAERIE ) 20 MEBEE 2o Tw b, AAHEY
BAORETHE, BRGECOEMPEETHY, HFHETZELLTELRLLRVIBERT
TL B, B2, RERIYBEIESHTEVI Ll TWE, T/, @) BEs LHe
DFSENRFHIL REIEEE Y A% EAGERML S RET L ERWHE L BT DSt 2 M At
Bb, LT, $hb AOGEICRIBEHHEZER L TREREOTTLEZ L2 LEND S,

(2) S BRI BN A
EERHORIOMICET LT — 55, FREME~DERIIH L TRAEEOFSIAE
WIEBHLPE LS, LirL, BRBERENTOSEEHORER  REEEENPLD
HFEMEORARETRT b 4%, BAOBEDEICEEBARROFEPELIGIN TS
EVI A, BRBILH D SEBMoRPE A TSR L 910, BT ORERIIERIC
SoTEBTALOTHD, ~H, HRMEOBNBIE LA AT L Twb, LIdioT,
FRBE~ORBELRITAHE0E, BFOEERBOSH L BANOSH L EELEETH
b

B 1 iERERDRHIBEERThH L, IEEOEEFIZ00 %08, ONNTORELS
EORMBETHE SN L2 Lizh 2, BEOTEREGH20~ 0% THLEOTIONEH
FHHEHEOBNUNOENOBEAIEETHL L VLB, L72dT5 T, population exposure D
B (7) RIFESOUTIHEC, WERELE ST ADIC@RANTEICHEELTIARD
FEYRFTmERODLLPLEL T b,
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Fig. 1 Percentage of peoples spent in their homes across the time in a day
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4.3 HETOHEANREFRRFIRROFMEICOVT

4.3.1 RERIREFRICESEROWRIIER &
. LIER - FANEEFCRT 2R

On the association between respiratory symptoms and
psychological/mental effects of

road side mixed environmental pollutions

g st - e B
Hiroshi NITTA", Takayuki KAGEYAMA' and Michinori KABUTO1

E B

HEEAGENADORKICS 2 ARRICH T AR ER L. KBBOERIZEN
EROGEEHE T S Aot 500 4 % B U, IPRESER & OB - Fe AT B
THEMEZ 4 B4 LA BRI ATS-DLD BREIS %, LHA - A Emic o
Tt CHQ BRI L JREE - 4R 2B (STAL) 2Hvi, RHEOREE LCitEE oM
B0 O M,

FABD LS LR EERGEFEGIQA T TOTEII AR, S OB BIZHE - TIRT
LCwfe, IFRERER & GHQ 2 0 7 & ORIE M A A & e A%, R SEaE KA fEH
CEENOONBE LS OBMETEIEGHQAITPTROATALNALO T L haT, Ih
W, VRN LR A 6 O & DR EM AR L QMY THD L RRIEL
Twb, L7d- T, BEHESGHIOREYT 2 AN TR EBE 2 S L A HEHROEE)
AZIZ0WT, ELIZHMIHRET T ALEN S5,

Abstract

A cross-sectional study was conducted to investigate the impacts of automobile trans-
port on human health, Female adult subjects were selected from the residents living near
the roadways with very heavy traffic. A questionnaire of respiratory symptoms
(ATS-DLD-78) and psychological/mental disorders {GHQ and STAIL) was administered to
a total of approximately five thousand people. Distances of the residences from the roadside
were adopted as an index of exposure.

The prevalénce of respiratory symptoms, such as chronic wheezing, and mean GHQ

scores were decreased in relation to the distance from the roadside. The relationship be-

1. EVEREIRZEN MBS E s v — 7 T 306 KEE-S QH AN 16-2
Regional Environment Division, National Institute for Environmental Studies. Onogawa 16-2, Tsukuba,
Ibaraki 305, Japan.
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tween the prevalence of respiratory symptoms and the distance from the roadside was not
observed within only the subgroup with high GHQ scores, although the presence of respira-
tory symptoms was associated with GHQ scores. .

[t is suggesied that the observed relationship between respiratory symptoms and the
distance from the roadside might be independent of psychological/mental disorders. There-
fore, we should investigate the health risk of the composite made up of air pollutants, noise

and etc. emitted from automobiles.

1 BLsiC
KETECORAFED ) LG LI EBENREFRE L T L HESRTW2, 25
W, KMREOSCERERICBVCHEATGIA S S h S T AKE L U TR KSR E AT
BHRFIEE LN E T o TWE I E BRI TV, KAHFEOREEEBII SV TIIEE,S
CPOR S AR, WP RREEE, R A SIC L o TRHES N T S 7078 inERR S & Linss
REIZL o T, MBSO OHBIL LA THEEHEIRDFHERAER L - T b & OTFFE AR
ERTWAYY, —1, HEHEGEIC - TRETABEBEIANRGEICE L ELY, AHE
O EELAMBEL - T d, IRBEHRIIHT .08 - ASSMEFIc LA &, BEWEES -
RENIRAT D &£ A6 N A EFIE, BHOKF - LENH LRSI ETHEIIAL

NAZ EAE 2R TnASY,

SOOI IIHEHEAGRIIHE D INE ORI AR FREET - KR 2 0% Hs L ESTE
LWV REWRRISG 2, LOLLATS, ThFCimEFERP R LTERS T E /AT
HOL CRRET A LY - KRB L 2R E L 2 FAEMICTL ) BVF b B THDY,
BE TS CHSFE RN L IET A I E 2R E LA DT LA YR Do ORI
Th b,

HERAEHASOHRDLE, KRAHGEOREEEHEFNIRTT 27200 T & L TIRIFES
DEEAERRAENEAL Lo THY, —HEF - REBOBEEI VLT A4 OEMKE 72
FEARE CEBINTES, BEERERFICREBOERI 728 LTHERT A LR
T A, BRIt LA v, RAFEOBBETII MY A EENETHVW O
TWLHHRIEG, TORFEDAL L TABRFEREOEELSERMICTNZLDTHL, L
L, BEHETOL ) KHEPEONWELMET S 25 RFREGICHE T IR T, Fhi
SATAELTER LT AT H e L2 BT, FRFNOHEC L LHBERECENLD
B OWTHANDS LD WEE o T D, BMIRTHINLDEYEET 2 0 FR T 5
LC, R i ROBEIIYS A 2 EHII oW THI R 3R,

2 A’#H -5k
MEE L, HOEBAEXNOREE Y, I, RO G 30 #ELLLE 60 ki
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LT, HBERA L OEET S -2 (0~20m, 20~50m, 50—-150m) {24 CHFRFI
500 & FEREAGH & ST % B4 L CEIER IS L, RAERELNE R LI L 0 ER
L, FHEFIITR2EILA LI #E L, 1EMGR>S 1 2AMICh pEI LA,

MU AR AT D T L ATS-DLD B IL M2 (BRBEFID) ©), ARM00BREE 1250 T I GHQ
(General Health Questionnaire) @ 28 EEM® & L UFSTAT (ARBE - MY TR bk
[RFELOBIEI G+ A5 - WREICETAER HERE L dorinz, —2ilEai:
HRIS R L2z, BURS WA HBE R 6, PREHEIRIZ DV TR &, FitE A, &
ABIRIEIR, AW, BYh (grade 2LiL) OHASDEIEROFELEE LA, GHQ IOV
TIEFFEICHE - TR TIE Lz, FASTAIIZ DWW T H BFEICHEVGIRERE (A-State) B LTF
AT (A-Trait) 207 28 L7z, REZH, (E-Score) 122V Tid STAI D& & FHRIZ
WEEOGWEIO 1 ~4 8% 53 TAITRHEM Lz, 2770, GHQ, RERE, FHER%E
RETHOVWTNOHKEAMED IS 2 2D EOEMISREAIE ORI REIMEE L,

HAITO2EMOEIZDWTIE Wilcoxon NIRRT T, B 5 OIEEER Y — » B OR
BHI W Tid Kruscal-Wallis ME %, HHEELEOBR S 0B #E v — » B oM oueCit
Cochran-Mantel-Haenszel 858 & FNEHH 2,

I & B

ELFEREETE6.8% CTh 7o BPATEDHEVE WA OMRFITIIHMEIZ L HEEE
L, TRIZLHVENERZ- DA 2ZETH -7z (R ), BIHEEOERLEDENLE
K2R L EMZA0 BRI NAFTHRLE, ROT0EEM, 30mME Lo Tunr, Ei
Mo O — A ECAERERH LN Do, BEEHITI0EREIH /32 HDTH
7, HBMIEW Y = ST ERERESE G AR . EEEE TEEEROMFEEIARE
—FETTHY, HBIEGS ALKk - SRR Y OREVWE P, T, BEATHEY Y
POFERGERCAVIIES { hoTwio, HEERAOBEHRIIZOWTE, #15 % 4MRE
BRE L CHB L, WEMEE & S8 T 20 % ATPMEREE T » /. MEII2W T, BFE3H

#£1 RENUKL

Table 1 Number and Percentage of eligible sample

B A S DR . o 0wy

MEDLOR srsgs HAERE

g B % B %
0-20m 441 277 62.8 225 8.2 52 18.8
20-50 m 501 339 67.7 245 72.3 94 27.7
53-150m h36 372 69.4 290 78.0 82 22.0

&t 1478 988 66.8 760 76.9 228 23.1
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2 HEEoBE

Table 2 Characteristics of subjects

HOE b oo B

0-20m 20-50 m 50-150 m it

n % n % n % n, %

i JomEft 80 28.9 83 245 80 21.5 243 24.8
40i% 1Y 106 38.3 136 40.1 158 42.5 400 40.5

S0 9l 329 120 35.4 134 36.0 345 34.9

FEEIE k¥ ST 26 9.6 34 103 24 6.5 8 8.7
3-104 82 30.2 72 21.8 71 19.4 225 23.2

104 L+ 164 60.3 225 68.0 272 74.1 661 68.1

FEHE A1 EHT 105 38.3 183 55.5 255 70.8 543 56.3
RERSEE 45 16.4 42 12.7 45 12.5 132 13.7

Pip - 8hE 1 FEEC 18 6.6 27 82 21 58 66 6.9

PR iEG{EE 106 38.7 78 236 39 10.8 223 23.1

;e A & 103 37.5 47 14.3 36 10.0 18 19.3
L 172 62.5 282 857 325 90,0 779 80.7

LS EINT Bl S0 213 77.5 266 79.4 308 84.9 787 80.9
HvaE .4 16,0 60 17.9 40 11.0 144 14.8

il P2 18 6.6 9 2.7 15 4.1 42 4.3

BEOBEE 5D 172 64.7 194 60.4 200 57.6 556 60.6
L 04 35.3 127 39.6 147 42.4 368 39.4

LLEEATW A AR RO 60 % Th 72,

BGOSR S AE AT R T AL SRS A, FAE, B (grade 2 LLIE)
B ETHEHEA LONEINE VI EHERIGIARA LR, TABTIEHIMIIHELR AL
okt (£3),

GHQ 2 2 7 OB i B C T AN L LA TIESFICEVWA T O E L - TEY,
A TIE5.7 Thotr (H1), MERLAT 7O A5 E0EEGPE-7 L2 oTH
0, EHATTIENAThoA (H2), BUEREATTILRERL AT LD R REHI
ﬁofﬁh,?ﬁx:?dﬂAT@otUﬂﬂoﬁﬁﬁ%137ﬁ4ﬂﬁf%ﬁﬁ&ﬁfw
FhloTHY, FHE20.4Tho7 (104 ), BEEHLOFMNCHDE (£4), GHQRT
TEREEMRA T 7 TIRERL VT A 3 7AW HIE A A SNz, STANIZX BAER
BT, ST Lomi & LEE»O OB O AT IZE3e (ENAL DS
2o GHQ A 7 LARRERE M OS2 2 7 @ Spearman OIEAT A BE A # 0,55 TIE O
AT LT, Ml a7 SO 237 £ O Spearman ONERIFAERREIE450.3 "f“%ﬂii
ERE I at (FES )
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Table 3 Crude prevalence proportions of respiratory symptoms by distance from
the roadside

X Frgttd & Bt i- A SARMBER A JERIE ()
. (grade 2 2 1)
n % n % n % n % n %
0-20m 9 3.4 25 9.4 6 2.3 18 6.9 18 " 6.5

20-50m 15 4.5 27 8.4 10 3.1 16 5.1 19 5.6
50-150m 12 3.3 22 6.3 9 2.6 10 2.9 20 5.4

p-value 0.903 0.150 0.839 0.022 0.555

25 -

15 b Lk

10 |

0 1-2 3-4 56 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21~

E 1 GHQAZ FOEFEEA
Fig. 1 Histogram of GHQ scores

BN B ARTE B AT SRV GHQ, REEA R, 4R, BRI 2 27 & @ L2

(6 ), GHQ TRIHEMEY &, HHHE/A, TAE, BUROEREFHATT #5E LT,
IR - AN OM A I TAZ oW TIE AR L B OEEVERAITERL TV L.
7e, BUEEESIZOWTH, FRMEAA, FAE, BUKROHERIGAITERL TV, IO
L TiE, ¥ABERYRTATTOEN L - & GHHT, & IGHQ AT T CREFREY
[ N PR A

GHQAZ TDIRITTS =k F A MZH 5 8 LU EREGHQEE, FHRETRZEGHQREE
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Histogram of A-state scores
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Histogram of A-trait scores
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12-14 15-19 20-24 26-29 30-34 35-39 40-44 45-48

B 4 BEESA 7 ORI
Fig. 4 Histogram of E-scores

£ 4 HEESOOEEN GHQ, WL - BUALE L UBREESRATT
Table 4 GHQ, A-state and A-trait scores, and E-scores by distance from the road-

side
GHQ -A-State A-Trait E-Score
mean s.d. N mean s.d. N mean s.d. N mean s.d. N
0-20m 6.4 5.5 2689 39.7 9.4 258 42.4 9.6 266 32.0 5.5 274

20-50m 5.8 5.7 321 38.9 9.5 316 42.1 10.3 321 29.8 5.8 334
50-150 m 5.1 5.0 349 39.0 9.6 347 42.8 10.6 360 27.2 5.6 366

Bt 5.7 5.4 939 39.1 9.5 921" 424 10.2 937 294 5.7 974

p-value 0.0080 0.2690 0.5619 0.0001

#* 5. % A 37 & Spearman ONEF B REATH]

Table 5 Spearman's rank correlation matrix among the scores

GHQ A-State A-Trait E-Score
GHQ 1.000
A-State 0.565%* 1.000
A-Trait 0.555% % 0,786** 1.000
E-Score _ 0.308** 0.332%* 0.304** 1.000

**p<0.01
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a7 '
_ Table 6 GHQ., A-state and A-trait scores, and E-scores by presence of respiratory

symptoms
GHQ A-State A-Trait E-Score

mean p-value [ mean p-value | mean p-value | mean p-value

FrEite & Hh| 8.5 43.1 45.2 30.4
0,0132 0.0512 0.0884 0.2699

| 5.6 39.0 42.3 29.4

T A Hh| 83 41.2 44,0 31.7
0.0001 0.1952 0.3663 0.0010

ZlL| 5.5 39.0 42.3 29.3

FABMER  HYH | 7.0 39.1 41.4 31.6
0.2110 0.9688 0.5096 0.0876

L] 5.8 39.4 42.7 29.4

AN Hhi10.6 43.1 46.9 32.5
0.0001 0.0167 0.0841 0.000%

L | 5.5 39.0 42 .4 29.2

JSRAIE HhH|11.4 45.7 49.0 31.3
0.0001 0.0001 (.0001 0.0209

1L | 5.4 38.8 42.1 29.3

T, WPEEHER DG AEE 2 B L OIS L (357). &L LTEEGHQE (n
:ﬁm)wﬁﬁﬁmmﬁ(mﬂm)lh%ﬂ%%ﬁkﬁrfﬁmwmmﬁ&antommwﬁ
i L B EHETE, BRI OEENOFELZOEMEILSENICE—BH LTV R o &5
‘GHQ M OFF S SHEFIIEBD S ORBEAE — S E SO 2R L, HEfsA
DA EF I GHQ B CHEE S DEEIT VWY — D THE (o TV, BCHQM TR - X
th@Mu&%n&#otcﬁawmﬁ#w'»mmﬁ RGHQ IOV 4 A o His

WO (R B EIEA AR S 7z, A BB B X TR R oA CHQ ILE R - Bt
BnTIIEW TS —EOHINIEA S NG B oz, BT, KRBT - 45ERe R a7, BLU
RIEERATITIZONT, TNFROAITHADTIES— 4 » ¥ 4 MITHNTAHC 2 B4y
GTHIERELE L2 (#8, 9,10), WFhi—@OfilIAS N Eh ol &I, @A
TEHTOMEEY»LOHE LA - THEROOMAFED S B 2 L3 h o8, IHEfL
DRtk O AN ATIE R L IR I O R R O BOIIVHERR 0~20m v — ¥ T W HIRIATR 5
niz,

HERD & OHEEN A GG I EOHIAES SN CHQ A0 7 L BEFB A a7 IIow
T, 3 OISR RHEIR O IS L (11, m%cmgz:?uomfu,%ww%ﬁﬁ
LG TR OFTREBIGIGEL 2 I 7GR ALR LD LT, F%thﬁf
B2 LT R b o 2o BIEEMA T 7 CIRREMBEMER S & 2 ORI 7 h 6 F,
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Table 7 Crude prevalence proportions of respiratory symptems by GHQ scores

W 6 O

0~20m  20-50m 50-150m
% % %
Pt & i GHQ 7 2.9 4.3 2.2
GHQ B 4.4 5.2 7.0

Btz A £ GHQ f¥ 9.3 4.8 4.1*
I GHQ B 9.8 16.8 13.4
A BARAEIR K GHQ fE 1.8 3.1 2.7
- i GHQ B .2 3.1 2.4
A EGHQ# 3.6 - 2.8 1.1
S GCHQBE 12.9 10.5 8.3
Bih & GHQ B 3.3 3.3 2.1
= GHQ & 12.4 11.1 . 15.9

*p<0.05

£ 8 RETR A7 BHRED S ORI S8R AT i

Table 8 Crude prevalence proportions of respiratory symptoms by A-state scores

REH A IR
0-20m  20-50m  50-150m

% % %

HEtd & {& A-State B 3.1 3.5 2.9
5 A-State B 4.4 8.1 4.9

koA { A-State 8 10.7 7.6 4.8%
73 A-State B 5.9 11.0 11.4

A BEIER £ A-State Bt 2.1 3.6 2.3
M A-State B 2.8 1.4 3.7

AN 1 A-State £ 6.3 4.2 2.3*
5 A-State Bf 8.6 8.5 5.1

BEREIFL {H A-State £ 4.4 4.9 2.4
i A-State B 12.5 7.9 15.5

*3¢0.05
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Table 9 Crude prevalence proportions of respiratery symptoms by A-trait scores

9 FREAR R 0 7 BIER S O FEE I PR AR A I3

#

Table 10 Crude prevalence proportions of respiratory symptoms by E-scores

R A B PR B
0-20m  20-50m  50-150m
% % %
FifitEe & K A-Trait B 1.9 4.7 2.3
5 A-Trait B 5.6 4.2 5.0
FRlE iz A K A-Trait B 11.4 8.8 4.3*
5 A-Trait B 6.5 7.6 9.4
A BREIR & A-Trait B 2.0 3.8 2.4
& A-Trait B 2.7 1.7 2.9
A NE & A-Trait 8 4.6 5.5 1.9
¥ A-Trait 10.2 4.5 4.4
B & A-Trait 8 4.9 4.1 1.8
T A-Trait B 8.9 8.3 11.0
*p<0.05

10 BRIEHEER 2 7 HEREA S O REEN MRS ER

B & O P
3-20m 20-50m  50-150m
% % %
B = {f% E-Score B 3.4 4.9 3.1
5 E-Score £ 3.4 3.2 5.7
Rt A % E-Score £ 10.3 8.1 5.7
5 E-Score B 7.8 9.4 12.1
A EBIER {& E-Score B 1.2 3.5 2.2
i E-Score i 4.4 1.6 6.3
A K E-Score & 5.2 3.6 2.9
5 E-Score B 10.1 11.5 3.2
il {: E-Score Bf 5.5 5.8 5.4
F5 E-Score B 8.4 4.7 5.6
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Table 11 Mean GHQ scores by distance from the roadside and presence of respira-

tory symptoms

B S R
0-20 m 20-50m 50-150m
EYRaFT FEYARaT FHAZT
FHEtEe & HY 8.4 8.9 8.2
L 6.3 5.6 5.0%
gtz A Y 5.8 10.0 9.4
L 6.5 5.4 4.7%*
BALEBER D 10.2 5.8 5.9
L 6.5 5.8 5.2%
A Hh 9.7 10.6 11.9*
%l 6.2 5.6 4.9*%
B Y 11.1 10.4 12.5
L 6.1 5.5 4.7%*

**0<0.01, *pd0.05

212 WREHERHEIERD O OFBIREESRR 27

Table 12 Mean E-scores by distance from the roadside and presence of respiratory

Sym‘ptoms
HEES S O
0-20m 20-50 m 50-150 m
EHyaay FHAary FHAzT
RS el Y 32.6 31.0 28.1
' %l 31.9 29.8 27.1%*
A &0 32.5 31.2 3t.4
%l 31.8 29.9 26.9%*
FABMER B 35.8 29.1 31.6
%l 31.9 30.0 27.1%*
WA Hh 34.1 32,9 28.9%
L 31.7 29,8 27.0%*
Hh Hn 35.2 30.9 28.1%*
%l 31.7 29.7 27.1%*

**p0.01, *pe0.05
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%KﬁwﬁERZTﬁﬁw@MﬁhBhto

4 2 B

KA YD RS 4 20T 2 20 OF L LT, RSO EERFA IR
BOLAVLNTWARLOTHD, JOFELIERKGEOEEFMIGEMN LT, HEIX
DEHE LY - 2R A FEEOFRSBERAFEESSV I EFBE IR L LTL, Fhdt
HENBEE T 72 L7122 5.0 IRAY - I BB LSl N I T A ETRIC L A Lo 2 L
EIDERIFTLREQEINECTIREAL DD 5 72, Samet TR EHERO B MMAL I HT 2
HEHBIRETORT, "AT7ALLBELLON—2F LT, BHMIHTAEEEDREY S
HTwd, b L, ThITHRESNTELEECOEAEENZIDLI L/ A TALLLO
EYBHE, LHEE - BRI L DRSS T ARG RER L TV A TOA
HEED & OB ) HEHOFAITEO b3 TTH L, KL T, GHQ STAl RIFR
SR B EE - BRI A HME O SHEOEMICH T AR K ETS AT TINL TR
NEN 2B TRE T MA /. TOE, Wi bHEEORBRFEENFTRLOEVEA
ITHTORALNEZ il olz, Jivd, WPERBHERATESE &M & O - OBFIE
TREARAOASTRIE,) RIREERS - MAE LN T LT A I EE2RBETA60THD, 72751, &
Dk S ORI b i, PRERERICEEEHERIIT EEZ LN AREANRO5 LN
EBEORERVRVICTEET S L) LR T CRMOAL+EBTL I L0E D, S5 2HE
YMAZEERHLLEZ L,

VPR SRR AR & E A S UM DIIEAT TR, SRR AL BT L
TwdI b, ETFLOPRBERORZ & GHQ 2 T 7 EAT Bl v & 2Bkt 5 )
DTR GV, EE, FPRSTEROFENIIAZCHQ A2 7 S REME - MEEA T 7T TIRE <
DIEFORH TEATRD SNz, RAIED K 5 RWHMHETRE S SAMAT 5 AR A%
WMidaZbdRBETHH, 72, WE L LHEHEIIL > TEAFRMLICHE L THATY D
EZEZHIELTRTH D, FEIHERLZ LOTICB W TEHARISGAEWERIEIEGHQ A a T4
Rl R AENAALNA S EADBHENT L L, ZHIITEOZ BRI+ SUMA RIS RR
REOHEELRETELOENbRS,

3 A X K

1) BrHi#ice - RSk - PR - ATIAT - FEARE - ANBFHET] (1989) ¢ ¥MRATRGA (L R ONE
W ORAEIR (T B WTEISE. AR MEEE, 36, 220-227.

2} ANERHER) - A LIRS - IInET - RIS - BV (1990) | AN T B A REG TR E
FER O MM T 29552 09T0F9E. B AR NRET AL, 37, 321-332.

3) AT - B - LERNER - 0 MR ACMET I & B R R BT B AR
. DA B EVHRFTERTERE, 62, 1-42.
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4) BERHRE AR (1980) ¢ B ORI ET AR RE. 300 p.

5) B RLUESER (1983) | A I S R R IR

6 ) Goldberg, TP (1991) [ GUQ MHEBERAL, il FF - AIFARRER, AASLEHEtL.
T) HEEA (1980) [KEE &SRO ME. TR, 23, 269-292.
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Pl TEMOBESEES SERBE, R UME0 T ~EABET AT LY ) Ay
T TREREE=S ) Y 7 OFEIIOVTRE L, 26FRVES-THLE, WIn
DFiEL, "RETLAA L L EEOREEE - ) 2 OFMOERGER A E AT UERRC
Y, SHIERESNLLEEAEIHEN D, Thabb, TRETLAR Y b I2WTARE,
"BMUACEM FRFEELTHIANE THELREZET7 A A ¥ b (indepth exposure
assessment )1, KAH AT 2~ & T4 E 7 = 2 24 > b (preliminary exposure assessment)
ST ALl HE, Lidviz, BEEERL) 220G A28 2£)AC /OO0 —
TR ALFHWTEE L > TE Y, FHINLMBERER) A7 IIETLHEFHECERTREL
ERE) Y2 BT S ERTREL R o b EZ NG, TOBE, KAHROMHMESEIIHL
T, TTE TRRBRIED 2BBREY -1 TV AL AT AE0RHOMHE 2B
AR - BRIV SN TETWBEIATH Y, TI-MBHNOHEZNTEL - FRIEA SRS
EZAHTHEDT, TROLOBEHERO ) LEET LML TRIEREE =5 v 7 IBDA
LIEBLETHDH I, 72720, Eid TRARGE MR L ARFMEY — 1 7 0 20 27 A%
DO T, SEMRELADSPMEZOMY A7 Il THEHRF STV
DTiERL, 7, FOFELLT TEEN) A2 TLAL Y b)) PERESRTVDOTY
Vg

LSEETLTER TREBRRE=ZY > 7 W, KEEROBAIZE, #0EEELTELL
Wi icfelstETThh, J;’?;E FEaR ) A o Tﬁix ¥ O E L CES TR F)
FIRLTVDS, Hrid, 20 A7 EEFMIRI BIEOREL EN T L2 LTHL, LI
WoC, & UNEDIFRSERT ¥ — 7 » b & LTwa B TRAERIED RS EY -
NA TV AV AT LBED L HOWE A, FROHHEOBIN & REFR & O ICHR T RE
FTEIONYV AT LTHLINDEERE T TU—F e o TV TLFIER LV LPL, oD
Balndh, RMETRIFLTE. TBETLAA Y M) OB ETHL I LR T
<, F7:, TITwH) TRERET 5 ) 07 108 o TS GICHIST ORI ORI & NI
EOBEIIONWTORKIGTRAS GV ETHEL I LT TCIMHL2R - ZATHLL Y, F
NENEEAAICHET LT L ) BN 2 BRI T 2 27 A e AL Tt 200k
HAHLOTHL,

=7, EENEOREHRIIOWTE, & OlEE ORM T % & LT ORIERR LT
5 & F o R R GRS ) )Y A% D, T ORHRHIRIT 4 1E T T 2000 km
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RILDMA L)AL MEOHBLLIHMBANTLH L, SEHO TEEREE=5) V7,
FEHEORE - B LHBENIIEDL L ABLE L LN,

5l B X ™
1) HEBEEAEE V¥ — RABRIFRHABREIREY -1 7 L AL 27 40OEY FiCHT A0

7. RIF RIS R ERILER &
2) EhEEEROINE OEEICM T A (S55.5.1 34, $55.10,25 fEAT).
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— —BRFISI~ 555 WRIRALSHE. (1983)

wEE HRESRY, SRERILAY, BRSO SERR LRI TRE LMY AT
— - BRfNsd, SSAERE WRIERFTRE 5B 1 M. (1983)

WS HHRERY, SKTRILEY, BRSO LELEERIRETEE L SLeMTs 2T
— —Bifnsd, SSEEE FAIRAME W2 oM. (1983

WEAE KHMAIROHELE MY 5 v 2 7 ARFHT. (1983)

LS BHEGOEEIE- FEFEoMBICET 2HN - - ENIEE SUHEHS. (1951

ST BAEOEEHEHLECMT 2EaYR() - —-HrHoRARNBRORE LM - -
TS S~ STEER BT, (1984)
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T — BEFIS S~ ST & BB FoHIE. (1984)

Rk O FR BB LM+ 2 RETR(I) - — Wy WERACE I 2 BMAR 2 E

U7e ERBICBI L F kOB ST — —BAF055~STIERE $4RIRIRME. (1984)

KD EERAIL T I RARE (V) - - B » AOAERUB M EEEROE

Higr (b & ERBIL - — BRI~ 5T4ERE 4FBIHAH S, (1984)
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IEFI55~57 AR S, (1984
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FERITH TS . (1984) o .
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- — IEf055~STAERE BRRUBTIEEE, (1984)

I%;E%U%E%)ﬁftmmzﬂﬂﬂ‘é%éﬁﬁ%(m) — —RRIEHYE - IEEISS~S1EE HERIE

FUHE. (1984

REFHCLAFRORNNT =5 ) v/ T M4 2550 — — 55~ 5714 55

MRESHE. (1984)
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— —RERISS~ ST HRIBFHIE (55 1 231, (1984)

BRALKR-ZREY- R BR R IEOWE - —kit¥z 7 o/ LVERBHED

B — —BEF0S5~STEEE BRISITHE (5 2 A1), (1984)
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HELRMER L 2KFREBER O, ELEDEBIZ BT 25135 — — IG5 6~ 584

AR DRAHE. (1984)
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HERNIEROBYRE T 5K — — PS4~ 50EE BRI REAEE. (1084)

Studies on effects of air pollutant mixtures on plants— —Part 1. (1984}

(HERLEROEYICRIETHEE- -51 5%

Studies on effects of air pollutant mixtures on plants— —Part 2. {1984)

(HAEKKABROEMRIZTHEE - —$2 90

RELOFEMEC L2 AOMERBHT 2 BRYHAY — — BS54~ 56E S0

REEHE, (1984)

HEOLHE L L 2 ORIFR B AR5 — — BRI~ STERE BRRRZTME. (1984)

T FHOERBARRICHT 2 EBNTFR. (1984)

Studies on chironomid midges in lakes of the Nikko National Park. (1384)

Part 1. Ecological studies on chironomids in lakes of the Nikke National Park.

Part 1. Taxonomical and morphological studies on the chironomid species

collected from lakes in the Nikko National Park.

(HAEUAEOBBO2 2 Yy hichi+ 5

-—H15 BT SEO#MOx R ) HOEEEYHE
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UE= by T L DRERUSHEE ORI, (1984)

R K E-E R Y -TRB LA LERIGOME - ~ BEASH e BT 25858

ggﬁ}ﬁ&%giﬁiﬁﬁ%@ﬁf%(? 4= FEff5E 2 ) — — RS S~5TEFE UM EEEG (54
). (1985)

%{:E?k%—%ﬁ&{tm-ﬁﬁﬁ{t%%ﬁ’é{tﬁﬁmmﬁ’f%‘t— —EBfISS~ SRR SRR S

. {1985

EMERULoFAOHARE A I RBEEOMBCET 2HR. BENE-—Tozi

H &R~ INFISOER #BI R M. (1984)

Limnol(ogic§l and environmental studies of elements in the sediment of Lake

Biwa, (1985

(BESEET OxXRICMY 2 BKERURIESHHY)

A study on the behavior of monoterpens in the atmosphere. (1385)

(KRZHE s 70~ OREEIICHT 2HE)

RIS e D FRAT R SH BTk OBAS I M4 5 B - — ERFOSSEERE HSRIBTFEE. (1985)

HEFEBRIERE TR TRIEE 0BG OB, (1985)

Studies on the method for long term environmental monitoring— —Research report

in 1980-1982. (1985)

(BHERC X IFROEBNE =7 Y vV EFCl+ 288

Wi E I 2REIRAEDE FALicT 2H%E - - TRAS1/S0EF SRR ES. (1985)
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WHEIS EYOATRIEGLMECRE T 507X — - FEMS T~ 58 EE #RIAZHE. (1985)
%835 Studies on chironomid midges of some lakes in Japan. (1985)
(AAOBBO2R Y 2 OHE)
wENT HeEEHEERCL 6&%&%%@&@%&@%&%&%?%@ — - B8~ S9OSR 45N
STE L. (1985)
#85% Studies on the rate constants of free radical reactions and related spectro-
scopic and thermochemical parameters. (1985)
(7Y =3 YA LORIGERE & EFENRERIFEN v 5 2 — 5 — M4 B350
HE GC/MSZA~g b ADKRFYRF LMY 2HE. (1986)
g %g%ﬁ:&ﬁ%#ﬁlﬁ@ﬁiﬁa OB M AUR - — s~ EE BAaHs.
1
KEBT MHERUEFORANOERRETIFIBIBESOMRCM TN D, HEEE-IH
BWl& v 25 a - - IBFOSOHERE HHIDTF0HI%. (1986)
93 hgeasu;*mg the water quality of Lake Kasumgaura by LANDSAT remote sensing.
1986
(LANDSATYE—Fririck 58 » i ORESHD
WEIE FraFtAa IR MERCLIARARECOHTOEERRR ST - — OEETARMN
WOEG A= BB EXMBETENT ZH~OEMEOHTFEDL L LT, (1985)
915  Economic analysis of man's utilization of environmental resources in agquatic
environments and national park regions. (1986)
(AR & S RBERRFHOEFRSHT —KBE EELLEREERIZLT)
BB 7H4oMERUSKICMT 3HE. (1986)
HEIS g'ﬂéz%ﬁ&ﬁﬁf%mﬂfﬁﬁ?@i:%@‘ BERR(1) — —HHIIS8~59E K HRARRSHE
1 .
HEMUTS FEOLHERT LT ORBEG T 2TIR () - — 1B~ 50FE SRR SHE
2 3. (1988)
HHENT HARECRECL 2 KEYECET 2 BATR{ ) - - BERATORAE S B it ~
FHFO58~504EE AT A, (1986)
HEUS HMBREC L I KENECHT ARAHA(D) — — /K 5 O g O R
EHige— — IGHNS8~5SEE HRTFRHEE, (1986)
MEITS HAR B XA KERERMT 5 BEME(N) ~ —kBEUIE i L 2/KE 0Bl -
— HOF0S8~ 59 BE R RHE. (1986) ]
HENRE SRBEEER L ZREYELET 2 %&éﬁif%‘{(w)— - BRSBTS ER L nEER
®f§ﬁ%&[ﬁ%——ﬁ§fnsa~ssﬁ& BB ZES . (1986)
WHE BEERYVHCLLAKFEEROD (ELJ: [EHEJ.@&ELE@@‘%B%?E~*—HEﬂI56~59$E
R AL SR, (1985) ‘
MBUOHT 4y 7759 2 VIBIC B 2IRBERAMEORME =5V v /F U OBMK - —HEESR
BRPR AR U REMT RN O — — D58~ 08 SBIMAHE. (1986)
#ws gﬁﬁ;gﬁ)ﬁcﬁ%ﬁ&%ﬁ@éﬁﬂz% I F 5 RBROTE - — BRI T~ 60EE HRlaTR
b3 kA= fﬂ!ﬁﬁﬂ#ﬁﬁﬁﬁ_?ﬁ@ﬁﬁﬁﬁ‘?‘%?ﬁﬁﬂﬂ% (1988)
F1035 BBHMAERc L TOoBL S H O R BT 2 BgMBIFE, (1987)
#1045 Studies on chirononid midges in lakes of the Akan National Park. (1987}
(AL EMEET AEOBc BT 52 2 ) A HOWE)
WH05E Wt BB KT EETEOME (1957
MBS MW RFETTICE T EEEE SRERICET a3 (1987)
BL07S ﬁfﬁ(u‘hﬂﬂ;u& 5@%@1503#{&5?&@%%!;@5?55}?:1. — —BHfmOS ~ b0 4RI H
1987
HL085S EYORARBIF(LREIICA T 5005 — - IGHNST~60EE SHHRLSME. (1987
HELNS MIRBBTEOLLOREMM Y 2 7 5B+ W, (1987)
1108 i(fiigta:)io-u PHREREDEF AT AT~ —ERI~00FE HITFRES
1487
#1115 Application of X-ray photoelectron spectrcscopy to the study of silicate
minerals, (1988}
(7 A BIEEYRR~0 XBALBTHAREDOER
21128 EeRERARb B A ERI T e et 3T — —ﬁt&:& Fou S A DA & B
Fhiclid 2 — —IAM~61ER BBERHE. (1938)
#1139 i;ﬁiﬁﬁﬁ;ﬁqﬂhbﬂ%ﬁ%l T oSBT B UFST— - IGRNS8~ 61 SRIAAE
BINE KRREERCRETHHEEVEOR BIFM T 2137 — —1BFf060~6 14 $H3IHRE
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ARSI L 2 RENE AT 2RAARV) - - BBOoLERKE & B8RS ~
— —IRF060~615ERF SRIBISY . (1988) . )

BARBLRIEC X 2 RHENES T A2 RATR ) — - HASLBERIER LKE -+
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Studies on the chironomid midges of lakes in Southren Hokkaido. (1§88)

(L BRI OMic B 322 Y HIHOTFE) ‘

Blls v 2 LN A S — DTS 7« — 0 FEERI~DIEH. (1989)

Ny 2 7Yy FEC B 2 RBERMEORBT =5 Y v IrFEOWR(N) - -HE
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RBBFEMAFRCRHB LA =& v X5 0FERFARCREYSREE. (1989
Chironomidae of Japan: checklist of species recorded. key to males and
taxonomic notes. (1989)
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Ny 2 X530y FREBICB I ARBEMIEORME s Y v 7 F oW () - - R
BT 13 BRI ORI & REP OB LI - — IS~ 52 BRI AME. (1989)
FIBRNERC B 2 IS RIS7k ok 5 M2k FREER. (1990)

EIRUEH AR RARSE

B8

Development of an intelligent decision support system for environmental modeling
and planning. {1991} '

(RBOEFY /27 EHEORHONMNEBERTELER Y 2 7 4 0H)
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Repcrt of Special Research Project of the Naticnal Institute for Environmental Studies:

# No.

# No.

I* Man activity and aquatic environment—with special references to Lake
Kasumigaura—Progress report in 1976. (1977)

2% Studies on evaluation and amelioration of air polliution by plants—Progress
report in 1976-1977. (1978)

Research Report from the National Institute for Envircnmental Studies®:

#No.

# No.

#No.

# No.

# No.
¥ No.
#No.
#No.
# No.
#No.
# No.

¥ No.
#No.
# No.
¥ No.
#No.
# No.
#No.

#No.
#No.
#No.
# Vo,

#WNo.

$ A comparative study of adults and immature stages of nine Japanese species of
the genus Chironomus(Diptera, Chironomidae). (1978)

4% Smog chanmber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1977. {1978)

9k Studies on the photocxidation preducts of the alkylbenzene-nitrogen oxides
?yste?. and on their effects on cultured cells— Research report in 1976-1977
1878

6% Man activity and aguatiec environment —with special references to Lake
Kasumigaura—Progress report in 1877-1978. (1979}

T A morphological study of adults and immaturc stages ol 20 Japanese species of
the family Chironomidae{Biptera). (1979)

8% Studies on the biclogical effects of single and combined exposure of air
pallutants —Research report in 1977-1478. (1979}

9% Smog chamber studies on photechemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1978. (1979}

10%# Studies on evaluation and amelioration of air pollution by plants— Progress
report in 1%76-1978. (1979)

11 3Studies on the effects of air poilutants on plants and mechanisms of
phytotoxicity. (1980)

12 Multielement analysis studies by flame and induetively coupled plasma
spectroscopy utilizing comouter-controiled instrumentation. (1980)

13 Studies on chironomid midges of the Tama River. (1980)

Part 1. The distribution of chironomid species in a tributary in relation to
the degree of pollution with sewage water
Part 2. Description of 20 species of Chironominae recovered from a tributary.

14% Studies on the effects of organic wastes on the soil ecosystem—Progress
report in 1978-1979. (1980)

19% Studies on the biological effects of single and combined exposure of air
pollutants— Research report in 1979, (1980)

164 Remote measurement of air pellution by a mobile laser radar. (1980)

17% Influence of buoyancy on flujd motions and transport processes—Metecrological
characteristies and atmospheric diffusion phenomena in the coastal region—
Progress report in 1978-1379.(1980)

18 PrepaEatiog. analysis and certification of PEPPERBUSH standard reference mate-
rial. (1980 .

19% Comprehensive studies on the sutrophication of fresh-water areas— Lake ctrrent
of Kasumigavra{Nishiura)—1978-187%. (1941

20#% Comprehensive studies on the eutrophication of fresh-water areas— Geomorpho-
logical and hydrometeorological characteristics of Kasumigaura watershed as
related to the lake environment—1978-1879. (1981)

Z1% Comprehensive studfes on the eutrophication of fresh-water areas— VYariation
of pollutant load by influent rivers to Lake Kasumigaura—1978-1979. {1981}

22% Comprehensive studies on the eutrophication of fresh-water areas— Structure of
ecosystem and standing crops in Lake Xasumigaura—1978-1979. {(1981)

23% Comprehensive studies on the eutrophication of fresh-water areas—Applica-
bility of trophic state indices for lakes—1978-1979, (1981)

24% Comprehensive studies on the eutrophication of fresh-water areas— Quantitative
analysis of eutrophication effects on main utilization of lake water resources
—1978-1979. (1981} C.

15% Comprehensive studies on the eutrophication of fresh-water areas—Growth
characteristics of Blue-Green Algae, Mycrocystis—1978-1979, {1481)

* Starting with Repert N¥o.3, the series title was changed.
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#No.

#NO.

#No.

# No,

#No.
# No.

No.

#No.

#No.

No.
# No.

#F¥o.
No

#No.
No.

#No,

#No.
No.

No,

#No.
#No.
o,

# No.
No.

# No.
#*No.

# No,

Z6%

174
18%
29

3%

KPS

33

354
364

37+
38

394
40%
11#
42
43

4T+

48%

49%

50%

524

Comprehensive studies on the eutrophication of fresh-water areas—
Determination of argal growth potential by algal assay procedure— 1978-1979,
{1981}

Comprehensive studies on the eutrophication of fresh-water areas— Summary of
researches —1978-1978. (1981)

Studies on effects of air pollutant mixtures on plants—Proegress report in
1979-1980. (1981)

Studies on chironcmid midges of the Tama River. {1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey
and their distribution in relation to the pollution with sewage waters

Part 4. Chironomidae recorded at a winter survey

Eutrophication and red tides in the coastal marine environment — Progress
report in 1879-1%80. (1982)

Studies on the biological effects of single and combined exposure of air
pollutants-—~Research report in 1980. {1981}

Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen

oxides system— Progress report in 1979—Research on the photochemical
secondary pollutants formation mechanism {n the environmental atmosphere

(Part 1).(1982)

Meteorological characteristics and atmospheric diffusion phenomena in the
coastal region—Simulation of atmospheric motions and diffusion processes —
Progress report in 1%80. (1982)

The development and evaluation of remote measurement methods for environmental
peilution— Research report in 1980. {1982)

Comprehensive evaluation of environmental impacts of road and traffic. (1982}
Studies on the method for long term environmental monitoring—Progress report
in 1980-1981. (1982)

Study on supporting technology for systems analysis of environmental policy
—The Evaluation, Labolatory of Man-Environment Systems. (1982)

Preparaticn, analysis and certification of POND SEDIMENT certified reference
material. {1982) '

The develcpment and evaluation of remote measurement methods for environmental
pollution— Research report in 1981. (1983)

Studies on the bialogical effects of single and combined exposure of air
pollutants — Research report in 1981. (1983)

Statistical studies on methods of measurement and evaluaticn of chemical
condition of soil—with special reference to heavy metals—. (1983}
Experimetal studies on the physical properties of nud and the charaecteristies
of mud transportation. (1383)

Studies on chironomid midges of the Tama River. {1983}

Part 5. An cbservation on the distribution of Chironominae along the main
stream in June, with description of 15 new species

Part 6. Description of species of the subfamily Orthcladiinae recovered from
the main stream in the June survey.

Part 7. Additional species collected in winter from the main stream.

Smog chamber studies on photochemiczl reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1979—Research on the photochemical secondary
pollutants formation mechanism in the environmental atomcsphere(Part 2).(1983)
Studies on the effect of organic wastes on the soil ecosystem—Qutlines of
special research project—1978-1980, {1983}

Studies on the effect of crganic wastes on the soil ecosystem— Research report
in 1979-1980, Part 1. (1983)

Studies on the effect of organic wastes on the soil ecosystem—Research repart
in 1975-1980, Part 2.(1983)

Study on optimal allocation of water quality monitoring points. (1983)

The development ard evaluation of remote measurement method for environmental
pollution—Research report in 1982, {1984)

Comprehensive studies on the eutrophication control of freshwaters—Estimation
of input lecading of Lake Kasumigaura— 1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters— The func-
tion of the ecosystem and significance of sediment in nutrient cycie in Lake
Kasumigaura—1980-1982. (1984)

Comprehensive studies on the eutrophicaticn control of freshwaters—Enclosure
experiments for restoration of highly eutrophic shallow Lake Kasumigaura—1980-
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#No.
No.
# No.
¥ No.
No.
No.

Na.

No.

#elo.
#¥No.
# No.
3 No.
# No.
# No.
# No.
#No,
% No.

# No.
No.

¥ No.

# No.

No.

No.
#No.

No.
No.

87%

Tik

19

16
17%

8%
79

1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters— Seasonal
chang?s of the bicmass of fishes and crustacia in Lake Kasumigaura— 1980-1982.
(1984

Comprehensive studgies on the eutrcphication econtrol of freshwaterSA—Modeling
the cutrophication of Lake Kasumigaura—1980-1982. (1984)

Comprehensive studies on the eutrophication contrel of freshwaters—Measures
for eutrophication control—1980-1982. (1984)

Comprehensive studies on the eutrophication control of freshwaters— Eutrophic-—
ation in Lake Yunoko—1980-1982. (1984}

Comprehensive studies on the eutrophication control of freshwaters— Summary
of researches—1580-1982. {1984)

Studies on the method for long term environmental monitoring — Outlines of
special research project in 1980-1382. (1984}

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system — Photochemical ozone formaticn studied by the evacuable smog
chamber —Atmospheric photcoxidation mechanisms of selected organic compounds
—Research report in 1980-1982, Part 1. (1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Formation mechanisms of photochemical aerozol —Research report
in 1980-1982, Part 2. (1934)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides—-sulfur
oxides system — Research on the photochemical secondary pollutants formation
mechanism in the environmental atmosphere(Part 1) —Research report in 1980-
1982, Part 3, (1384)

Effects of toxic substances on aquatic ecosystems —Progress report in 1%80-
1983, (1984}

Eutrophication and red tides in the coastal marine environment —Progress
report in 1981. (1984) : :
Studies on effects of air pollutant mixtures on plants—Final report in 1979~
1981. (1984)

Studies on effects of air pollutant mixtures on plants—Part 1. (1984)

Studies on effects of air pollutant mixtures on plants—Part 2. (1984)

Studies on unfavourable effects on human body regarding to several toxic
materials in the envirenment, using epidemiological and aralytical techniques—
Project research report in 1979-1981. (1984)

Studies on the environmental effects of the application of sewage sludge to
soil —Research report in 1981-1983. (1984)

Fundamental studies on 1the eutrophication of Lake Chuzenji — Basic research
report. (1984}

Studies on chironomid midges in lakes of the Nikko National Park

Part % .EBcological studies on chironomids in lakes of the Nikko National Park.
Part @.Taxonomical and morphological studies on the chironomid species
collected from lakes in the Nikko Naticnal Park. (1984)

Analysis on distributions of remnant snowpack and snow patch vegetation by
remote sensing. {1984)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system— Research on the photochemical secondary pollutants formation
mechanism in the environmental atmosphere — Research report in 1980-1882
Part 4.(1985)

Studies on photochemical reactions of hydrocarbon-nitregen oxides-sulfur
oxides system—Final report in 1980-1982. (1985)

A comprehensive study on the development of indices system for urban and
suburban environmental quality—Environmental indices—Basic n0t10n and forma-
tion. (1984)

Limnologieal and environmental studies of elements in the sediment of Lake
Biwa. (1985)

A study on the behavior of monoterpens in the atmesphere. (1985)

The development and evaluation of remote measurement methods for environmental
pollution— Research report in 1983. {1985)

Study on residents’ role in conserving the living environment, (1985)

Studies on the method for long term environmental monitoring—Research report
in 1980-1982. (1985)
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# No.,
#No.
No.
#No.
No.

No.
No.

# No.

No.
#No.
No.

No.
& No.

# No.
#No.

# No.

# No.,

# No.

¥ No.

#No.

No.

#No.
No.

#No.

#No.
#No,

No

85

864
BT

994

100%

101%

102+
103%

104

105%
106+

L1074

Modeling of red tide biooms in the coastal sea—Research report in 1982-1983.
{198%)

4 studies on effects of implementing environmental impact assessment procedure
—With particular reference to implementation by local governments. (1985)
Studies on the role of vegetation as a sink of air pollutants—Research report
in 1982-19%%. (1989)

Studies on chironomid midges of some lakes in Japan. {1985)

A comprehensive study on the development of assessment techniques for health
effects due to environmental heavy metal exposure—Final report in 1982-1984.
(1985)

Studies on the rate constants of free radical reactions and related spectro-
scopic and thermochemical parameters. (1885)

A4 novel retrieval system for identifications of unknown mass spectra. (1986)
Analysis of the photochemical secondary pollutants and their toxicity on
caltured cells— Research report in 1978-1983. (1986)

A comprehensive study on the development of indices systems for urban and
suburban environmental guality O —Envirconmental indices—Applications and
systems. (1886)

Measu;ing the water quality of Lake Kasumigaura by LANDSAT remote sensing
(1985

National trust movement in Japanese nature conservation — Trustworthy or
illusion?(1946)

Economic analysis of man’s utilization of environmental resources in aquatic
environments and national park regions. (1986)

Studies on the growth and decomposition of water-bloom cf Microcyctis. (1986)
Studies on the envircnmental effects of the application of sewage sludge to
s0il (1) ~Research report and papers{Part 1)in 1983-1%84. {1986)

Studies on the environmental effects of the application of sevage sludge to
soil{I)—Research report and papers{Part 2)in 1988-1984. (1586)

Comprehensive studies on effective use of natural ecosystems for water guality
management ( I ) —Drainage and flowing down of pellutant load— Research report
in 1983-1984. (1986)

Comprehensive studies on effective use of natural ecosystems for water quality
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