Hist#oE (1997) T [EHARE]
FA5E F25 343-357 [REaRxX]

Wi BFEIER 2 OFHIE P &
SREGHN T DB
— M b ¥ FRMR Ol —

HELTERAE 0 K &
(199746 B 2

= =]

BETRESRY v ¥ — 222 LIGEMEREREER : RRAF (RE, KB, KESE,
BERVESE) RUBRERTF (NO, NO, NO., SO, %U'SPM) tOBEEHREL, XD
Bakimr i, OWEBRFEZZERCERERTO b vy FHEHEOHE TR, WMERERE
BTIH~10AicREE—2r%, 5 H~6 Bii/ha kY —7 2R d, [SEEATFRUERE
WFOE—7 L iz—HLakhrot, LHLEMNSKIE, KESERNEE & IXIEOMHEE, B3
BRFEZAOHEBEERLL, OWMEREZZERO VY R EERRAFRUBERERFO + v
Y FOWIMELZEET % &, MERIEZZHROY — 7 tAE2BRVW-SE2RFRUBLERF
DOEMEIEROHEBEER L7, 2 MEREZZH & BERERTFOEMEKD C— 7 B—FH L7,
Q@HEERMTIC L DRERIFCHELRRIZTBRERTFL L TRONAIRE 4 EREERL T2
¥, NO o=, SPM O®EINE, AXRLGEOEMEL TREORIMEKROHEASHhENED B
WZ kb,

1. L&

W R R T T RBHERT IS < IBRsh, £ 0FH (i fth (1989)) oxt
FrhoTwb, THOOETEAIT 2 &, SRET L BEERERTCHI 6NED, |
REBREREIFELBRER - TBY, SR BB REOREBE CHELRIZT I L
BRAHIOBETH S,

BERUCKHE (9 A~11 ) CHEREZZROETHSR OIS L woRE (A
(1974), FRhd fh (1984), FEE fih (1989, 1992), Bs= fi (1983)), X vwA v 77 v FEV
T — VAR BT HEE L PIKCEZ 5/ NEOREREZZOE—7 (Khot et al. (1984)),
FlehF S N7 —N— BT BFE (Bates and Sizto (1987)) T 9 A FTHOMEARKE
WEDRRE VY —Z2ROBEIIPMESI R TVS, TASORERME LW EBDEEE
PiEZIHEICED L Tw 3, BMEREOFER - MERTSEEHORELERL, FhITE-T
B EFME D EHOLHEBEERIKR L T £z o023, EHCEHT2BERTFLLTL
& (Salvaggio et al. (1970), FI& fib (1974), Khot et al. (1984), Piccolo et al. (1988),
Strannegard and Strannegard (1990), Cody et al. (1992), P fh (1989, 1992), Rossi et
al. (1993)), aF (Khotetal. (1988)), ft¥r (Salvaggioetal. (1971), Hilletal. (1979)),

* REE D T162 REEHEX EHET 8-1,
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& = (Murray et al. (1980, 1985), Korsgaad(1982)) R UK K154 (Richards et al. (1981),
Bates and Sizto (1987), Bates et al. (1990), Cody et al. (1992), Forsberg et al. (1993),
Rossi et al. (1993)) R ENERMINTW B Y, RIFAELRBERIZREVIZENTITVRERY,

T ESFEAE L HRVEBISEE OBRICOW TS L OBFSE (Girshet al. (1967), Bates and Sizto
(1987), Batesetal. (1990), Codyetal. (1992), R fi (1989, 1992)) B INTWw5,
NS0 3N EFEZLEN & BYREREEE L OHBEBRERF L O TH S, HR
BRFOBRBEECIZHNLEENH - T, BEEH - SBEHNLR NS, BiEd 2
Y2k, EEILA»S 12 BEEWEERTL, 208G ZEILSHCREERD, ZLT
9 AL S FEEFET 20— ROLESHTH S, SoCRABREMIMOMBTIRsNnS L
WIRE (D fth (1984)) 23H 5. MERIERZOHE, ZLOBRETIA»S 10 QX2
BoOvY—2r 2 5 (A it (1974), FHk i (1984), fFEE fi (1989, 1992)) &&X¥hTw
2, D0, BREERFOE—7 L OMBEREZZBOC—I01 » ABREXTT 5. L—@Xu/
BOY— 7 HIELEBEEEDO LRI —BLTwE, Ih60E» S, WMERER
FEBEBEOBRERITT 254, BRERBERED LAESE (EMNK) Kﬁiﬁ’ﬁ”\‘% ’C*?)
5,

EREEEEEOTE, EROBERREEZ 2 X VMEREOFHERD 5 W IIEERT &
Ezohd, SHOLY 12, BFLEREEEIWESL, BBETH-TH, BEERFICK
EBREZLHERT I 06, HFRVENHSEROEREEZS LD Y, ZOFH - HE
WATE#£222ENBYTHS, £, IBRCERETFORELERATELLVARELERTS
22 s, OMEBRELBRERTOBRERE OB%, OWERELRFET L OBR, O
MERECHT AERERF L RBRTOHERIC OV 2 LBV H 5,

72T, ARO BRI ERE L HFRERTO—RAKBRERE OBNERUIRATO
MErkst L, BHRERTFRUKKETFOLEMER EMERFL OBREZHLPICTSIET
b5,

2. F &

21 & ¥

2.1.1 "BRERFREH

BEEFVEROE L LT 72013 1982 £ (FERIS74E) 1 A5 1985 4 (FEFI 60 &) 12
Az o4 EICEETREAKRE VY —2%2 L, HUEMCL > TRERIELZH SN
BERTHD, 2-0NFERZRLY Y —BRES N TV 3 PRECHFXELZOHREIK, B,
1 8K, BXOBFEEZEL L, FRUSORBHR2ZHLE T 2RLARNAEL, AT
BamL Yy — oI ER i~6 km RO TH 5, BRIV Y —ZBEHFER3K» S
BT 6 B CREETo TWwAR®), MHRE LEEREZZHIEFA© & — DK
HIRBLELbOTHAS.

2.1.2 FHREEF

EYRERTFOREEE IBETAETMREATRC L 2 AAREFREHRTHESI N 1
BEREIE T — & O 24 BRIl % Fv 7z, 2084, RIBERESS T, §ohi7 =5 » 58F
BERDI, FPFRICBHLTRRE Lf:%%%@%bi*@ﬂﬁgi (NO), ZEfbZE®R (NOo),
2EBY (NO., BENTFIRYE (SPM) RUTE{LEH#E (SO OLSMETH 5.

213 MR8 HF

SEETFELTOTF - IRETRERREOHEAEL2 AV, RBRETFLLTHELLE
DS (Pressure), Ki& (Temperature), KZASE (Vapor), &% (Humidity) K U
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(Wind speed) T» 3.

22 F &

22.1 bFLr FoitE—BAYSEA

AR L7z 5 X & OBk BRIEREZZH, 5 XKOBRERTFOEVHELZERY L L,
EREZZERUERERTF AT L OEHBE LW I En s, ZREFROFEERNEEEIE
M%5RT L > K (trend) 23K, BHFONHRE L2, P> FR2HEET 5 A3 Akaike and
Ishiguro (1980) K& tf, HE (1981, 1986) D fkk Wi, EEFHE 07 5 . BAYSEA i
1ZEBDRY {y.} %

Yn=tnt Snt 7n (n=1,2, -, N)

OGBS BT T TALATHS, bty i BEIUE midFhFh, FLUF (A 270) S,
FEHEEAST, THBEHEDTH D, {t) E{sn} 2K BFEOFRBRRLIIILF VT 4 —
fTERN2B|ELEZLLZENTET, 2A

N N ' N N /L-1 2
2= b= 5P 0 B0 B s+ w7 2 Fsns)
Atn:tn_tn—l , A1$n=Sn— Sn-1

DE/METH DD, “NFNVT 4 =" ODEH u’, 17, w? 13 I DHEDRA XHEER» S 8Bhh b
R HE¥E ABIC (Akaike and Ishiguro (1980)) OH/IMbTREITHh 3.

o, BRERTRUKKETO VY N8B 20EE - O ZBIRE TR L - E 218
MERE Lz, T$RbuEMEE (i) T35

T
tn

THD, KRB TEE L7720 {ya), {6 BRUHin) TH Y, 2OMICBEL TIIERL 0.,
TR EREZ2R EBERTF L OBEETEANS - OHBGEROHER CERRST 21T -
7z, FHBE(R%L, AIC Ho#HistE O &3 SAS (Statistical Analysis System) % Fiv>7z.

3. & 3
Table 112 EREZZH, BRERTRUKKEFORKMEHIC BT 5 ME LR T,

3.1 mBERMERZ

SHEREAR (209 8) i BT 2 HETREARK Y > ¥ — 2BERETZZ LIBBREROFE
& Table 1 iR 3 & Dz, BFHZZ2HIL23.13 AT, RIE3I A, BEH T ATH-7, £/
EREZZHERCHELZ bV > F £ Fig. 1 0RT. MERFEC L 2Z22REFIE»5 10
RERERE—270HY, 5ALL6 LI TNEIRE—2 222 2R LTS,

3.2 FBLERF

Fig. 2 CHIFE s 17z NO OB VGEOEF HEE L7 M V> FERT, NOREEL A»5
12 HRbBWEZRL, EHEL WS ER%ZRL Tw»5, NO,, NO: RSO, b NO &
bk ZEER % 7R L7z, Fig. 312 SPM OEFHEOLEE L #E L1 b v > F2RY. SPM
DL 1982 005 1993 F W F CEBHBEML L, bLr Y Fpo BRI L FAkL 11 A
~12HDOE =7 BFD SR 0HY, 1984 F> S 1985 2 i TRHICE — 7 BHEL T 5,
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Table 1. Weekly visits of asthmatic attack and weekly mean of air
pollutants and meteorological factors.

v

Variable N Mean Std Dev Minimum Maximum

Weekly visits of Asthma

ASTHMA (persons) 209 23.13 16.57 3 107

Environment factors

NOx (ppb) 209 66.43 30. 80 16. 32 167. 45
NO (ppb) 209 33.25 23.07 7.01 116. 61
NO: (ppb) 209 33. 16 9.06 8. 30 62. 80
SPM(u g/m3) 209 51.98 20. 36 9.36 154. 06
S0z (ppb) 209 10. 37 2.62 4.34 20. 56
Pressure (hPa) 209 1009.16 4.19 994_40 1023.10
Temperature (°C) 209 14.94 7.58 0.90 28. 40
Vapor (mb) 209 13.57 7.69 2.70 29. 40
Humidity (%) 209 68.29 11.36 40. 40 88. 90
Wind speed(m/s) 209 3. 36 0.55 2.00 4. 80

Persons

120

100

80

60

40

20

o\ T T T T T T T T

JANS2 JULB2 JANB3 JUL8B3 JANB4 JULB4 JANS5 JULBS JANSE

Weeks

Fig. 1 Original and trend variation of weekly asthmatic visits in the emergency clinic room in Yoko-
hama (1982-1985).

3.3 MERERBLIFLHEHREF

Fig. 4 (Fig. 1~3 OBEB2 &) CHMERFZREKRUBERERFO MV Y FERT. HR
BRFOY — 7 HERRIWEREZZOE — 7 HRFH - §, BRERTFOE—78
3~ 4EMBRTHERL WS, BEFEZZO MY FTIRIA~I0 A —20fl, 58
~ 6 HOBZ/NE e — 27 2R 8, ZRIHIET 2BERERFOE—21E, NOs, NO U
NO: T, 1985 D AET/NERE—I7 BBD 5N B0, THhid 3~ 4 BEEENLTHELTY
%,
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Fig. 2 Original and trend variation of weekly NO concentration in Yokohama (1982-1985).
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Fig. 3 Original and trend variation of weekly SPM concentration in Yokohama (1982-1985).

34 KREAF

Fig. 5 kM EREZZ L EEETFO NV U P 2RT, WMEREZZLDIHA~I0RICBIT3
¥—7, &5 8~6 ADE— 27T 3[R/ FOE— 27 ZRo oz, HEMNIC,
WEEEZZOIA~I0 B —27 LT, KRERERH, fiE, KEKERTEEIZE—
7 RBELTRATH S ZeEbhs, 2 ARITEMEEZRL T 2ENNIGT 5.

3.5 HERERPLBERFOMME

WEREZZHEO bV v R LERERTOMMER Fig.6 wnd., WEREZEHOE -7
HERERHH L S VERTFOEIMEO ¥ — 7 HERESESIZIZ—RL Tw 5, 25 MERFEZZO
5A~6 BRHEBRT I -2 T 2ERME (NO;, NO;, NO) OY—7 2381982 £ 2R
EHIL T3,

SHEARFOEIMB LMEFREZZO v > ¥ % Fig. 7T 2R T. BMEREZZOC—27 10—
TERKEAFRAD S vy, BMEFEEZZOIA~10 HOY —7ERKEOE — 7o
B, SR, KEJEEEOEMEOECIEET kb s TRIICHEE L T2, mERERD
D58~6 BD/NE -7 CHYTIEREATFOE—7 ZFZED s iz, K[UBROEINELS
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Fig. 4 Trends of weekly asthmatic visits and air Fig. 5 Trends of weekly asthmatic visits and
pollutants in Yokohama (1982-1985). meteorological parameters in Yokohama
(1982-1985).

BE, KESERREOEIMEO R CREICIZIZHESE L Tw 2,

3.6 BRRMERZBEET OHEHME

T ERIER2 L 5 RVERN T OMHBIRECE Table 2 Ry, BEFKIEZLHRE ?ﬁ?ﬁ’gﬁ¥0)ﬁ
FYIEOMHEBE%EE % Original, 2 2hD b V> FEOMHBEES % Trend, MERKIEZZ D
L R EBERERT OMINER » OHEBEHRE % Increase rate DIEIZ TR, BRI RS v > ]\
FIOHEEFREE, WTFhoEH: bAOHBEEZRLL. SRBRATCRERYIEE v FET
S[ERVCEELEOHEE %2R T8, KR, AESERCHEMEE I TN  IEOHBE %R LI,
W BFEIED b L > Rzt 2 [REF OB R CERE R F ORINEOHBEREII 5 R ER
FOWThEBEOHBERZRL, KRAFTRIENEOHE, KR, AEJIERMEE TIX
BOMHEEERLR.

MEREZZH EBRERTERIIE (KUY FE) OHBEGRBEOFS ZBEREOBRE
BESEOEMERESZMEZ L2 RBLTED, My FOBINR L ORI OHEBHRE
DOFFEH 5 IIBLE OBRBEEE BEINER I H 2R3 ERIEZZSIEINT 2 L v Bk
3, BRERTEIWMEBREZZCEET I LI RIS THIE, BRERTO ML Y FOK
MRS ERIEFCHET L0 L IWETE 3,
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Fig. 6 Trends of weekly asthmatic visits and the Fig. 7 Trends of weekly asthmatic visits and the
increase rates of air pollutants. increase rates of meteorological parame-
ters.

Table 2. Pearson correlation coefficients between weekly visits
of asthmatic attack and environment factors.

Variables Original Trend Increase rate
NO -0.222% -0. 276%* 0. 812%%
NO: -0.189% 0. 387%% 0. 764%x%
NOx -0.222% -0. 314%% 0.843%*
SPM -0.005 -0.102 0. 647%%
S0: -0.172 —-0. 407*%* 0. 711%x%
Pressure -0.084 -0.178% 0.500%*
Temperature 0. 455%% 0.627%% -0.557*x%
Vapor 0. 387%x% 0. 544%% -0.617*%x
Humidity 0. 410%% 0. 563%% -0.517%x*
Wind speed -0.186% -0.637%x% 0.044

*: p< 0.01 **x: p<0.001

3.7 FBRERFCTREATF & DERRER
ERERT R OKRETOFRIIME, v PR CEMEROMEBEfHREZ Table 3 1R T,
JFRFIETidE#E & NO, NO, XU NO: & OMHBIRBOM S ZH L &), lOHATDLE TR
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Table 3. Pearson correlation coefficients between air pollutants and

meteorological factors.

Original NO NO2 NOX SPM S02

Pressure 0. 397*x% 0.510%% 0.448%%* 0. 399%x* 0.367%*
Temperature -0. 637%x% =0. 751 %% -0. 698%x% =0. 321%x*x -0. 530%*
Vapor -0. 624%x* -0. 760%x* —0.692%% -0. 338%x -0.551%x%
Humidity -0. 525%x% =0.501%x* =0. 541%x* =0. 127%% -0.476%*
Wind speed -0.102 -0.106 -0.107 —0. 275%% -0.226%%
Trend NO NO2 NOX SPM S02

Pressure 0. 736%* 0. 861 %% 0. 789%* 0. 565%% 0. 779%x*
Temperature -0. 732%x% -0.897%x ~0. 796%x* =0.537** -0.837*x%x
Vapor —0. 728%* -0.914*x -0. 798%* -0. 544%x* -0.830%x%
Humidity =0. 775%x% -0.887%% -0.825%x% —0. 514%% -0.901%%

Wind speed 0.299%* 0.546%x 0.375%% 0. 243%x* 0.531%%

Increase rate NO NO2 NOX SPM S02

Pressure 0. 500%* 0. 638%x 0.571%x% 0. 558%% 0. 720%x*
Temperature -0. 708%x% -0. 729%x* -0. 752%% =0.561%* -0. 768%*
Vapor —0. 673%% -0. 783%x* ~0. 754%* —-0. 589%x* =0. 762%%
Humidity -0. 642%% ~0.562%* -0.656%% ~-0. 486%% —-0. 848%x

Wind speed 0. 237%% 0. 368%x% 0.292%%* 0. 307%x* 0.461%%

*: p< 0.01 *%x: p<0.00t

MTEER-7:, [IIFRBERERT L EOHBEEZRL, KRR, BRIRERUCHNEE ZE O
L7z, BEiZ SPM RU SO, EEOMEBEZRL 2.

Fl b FETRRERVCERIEOHE 2R, [UR, AERIJERUVHINEE ZADH
BE R, BRERT L SKRAFOBEMEK TR, SJERVEEISNELRERT L EOMHERE % T
L, KR, KREJERUCHNEEIZEOHEBE %2R 7.

S[SERTFO ) bRERERYIME, vy FRUMINRTHERERT L EOHBE2RL, KR,
AREKER B ZERE L AOHB 2R L 72, BEIZERYIE T SPM kU SO, & & OrEH,
Py R EUEEIMETRIEOHEBE 2 R T ERE 257,

SEATFEBERERTFICREFREDH 2 L WS 2 ENFEINLY, AR THIRESE V],
[E 58 | A dhiE, FREREEELEVERCHY, [KREL], [HERLEE]
LTw3igE, GREBELRVERIICH S Z L8bhot.,

3.8 EEBAMICL D ETIDER

Table 4 KK ERHEZZ ORI 2BNEH L L, KREAFEUCBERERTORRY] 2358
ZRELIBEOERRET T VB 3EEERICOWLTOEREREE AIC OERRT, &5
2 Table 5 KM EREZZ ORI T 2BERT O b v > ROHA, Table 6 2l S FIE
ZZORRINCKRT 2RERTO b vy FOMIMEOHEE2RT. [ERE T VICED AL
RO 1 L LGS, WMEREZZRURERTOERYI TRIABSRD AIC HMEL
(1128.1) BB BVLET AL EWVWI ZERAED, DWTEE, KEKE, NO, NO:DIE: %3,
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Table 4. Independent variables as original and AIC of regression models for dependent variable
original series of asthmatic visits.

Variables number AIC Independent Variables in Model
in Model

1 1128. 1 Temperature
1 1138.3 Humidity
1 1142.7 Vapor
1 1166. 2 NO
1 1169. 2 NO2
2 1114. 4 Temperature Vapor
2 1115.3 NO2 Temperature
2 1123.3 Pressure Temperature
2 1124.1 SPN Temperature
2 1127.6 Temperature Humidity
3 1102.3 Temperature Vapor Humidity
3 1105.9 NO2 Temperature Vapor
3 1110.5 NO2 $02 Temperature
3 11121 SPM Temperature Vapor
3 1113.6 Pressure Temperature Vapor
4 1098. 8 NO2 Temperature Vapor Humidity
4 1099.7 NO2 802 Temperature Vapor
4 1101.3 NO Temperature Vapor Humidity
4 1102.2 Temperature Vapor Humidity W. Speed
4 1102.9 SPM Temperature Vapor Humidity

HEEEBOEE 4 T LIBE, &b AICHEEE2RTHEASDE I NO, TRk, KEJERV
BET, 20 AIC 13 1098.8 TH - 1z, BEREIEZ2 I L TRERFORRII TR, SRR
LBHAEHE L TREWIEERY, P Y FTHREBTH DA, WIETIEINO TH 3.
MEREZZOLH 25T 2 A0OEEEIR % AIC THET 2 L BERFORERIIKRU b
VY REDBWIMROARROI ek s, FRBOLHRBAEKE L TRERIOHE, KU,
B, KESER ECKKRRFBLMIMETIAD, X5 FOBETHEAE, KR,
BEDIEIZ s 2 SHEMNETIE NO, NO,, SO, & EFRERFS 25D 5, BERTFOER
Fl, PV FRUMNVY FOBMROTTRS BV, T42bb5 AIC &b /NS WHAZHIZ
NO DMK TH 5, FLHEAEROBIREBR DS VETIERE TITo2BE, &b AICH
EWEERUZEASDEIE 6 T TH - 72 (AIC=961.3), D 6 Z#H & i3 NO, NO,, SPM,
iR, AEKERCBRFEONEOMAZLETH 3.

ORI KO B, SHPAEBENBEBRLLBEOAP—RICHTEEVBRVE
Ezonbd, SHOFEE L2,

4. & =®

4.1 HBRMEFCRUE
FPRTH - 1 EREZRREO M ERELRRT 2500 pERVLETHS. B 1
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Table 5. Independent variables as trend and AIC of regression models for dependent variable
original series of asthmatic visits.

Variables number AIC Independent Variables in Model
in Model

1 1118. 1 Temperature
1 1119.3 W. Speed
1 1130.7 Humidity
1 1135.6 Vapor
1 1153. 2 S02
2 1074.9 Pressure Temperature
2 1087. 2 Temperature Vapor
2 1088. 2 NO2 Temperature
2 1100.9 Pressure Vapor
2 1105.9 SPM Temperature
3 1067. 1 Pressure Temperature W. Speed
3 1068. 1 Pressure Temperature Vapor
3 1070. 4 Temperature Vapor ¥W. Speed
3 1071.9 NO2 Pressure Temperature
3 1071.9 SPM Pressure Temperature
4 1054.5 Pressure Temperature Vapor ¥. Speed
4 1064. 3 SPM Pressure Temperature Vapor
4 1066.5 NO2 Pressure Temperature Vapor
4 1066.5 NO Pressure Temperature W.Speed
4 1067.3 SPM Pressure Temperature W.Speed

mﬁ%aut&ﬁérky& ORISR IR SR L VB 6 B T 10 BETH Y, Z

Zb ZOMBRBEHCEI LTS, %Zkﬁ%xW$%%&ﬁ%rk/7 —DREHEL KDFE
E%kﬁ%bt;tfﬁé LV EREZZOEMEIET 2 ICXKHICbRZY, MR
BT R TCORBIREREZZ L LMERERFEEIRRET LI EHNEZ LW, 0L %R
SRR T RNRER/ L Z LIRS A, AHRCB LTI 1 BEROZZHEENRE L2,
CORRSHBOFEE Uicw, AR TtgR e LR (1982~1985 4F) B 3FE > ¥ —
DRZZHE IR 127,766 ATHD, 2D 5.5% M AFEL 2N, s -HEKELS
BrEnzb DOR 64% IR E LI 5 Ko DRBETH -7z, 5 KUUSND S Ohg BFRIEBE
O IIEETUADOEFEFE L E I N, KT 25 REOREEE b [LEFH 2R 2%
TELEBRDY, KR THE, ZOBAE»SINRMIFEZEEL 2.

4.2 HNBF— 5 DBFHt

4 FEMCEZNRIAMP B S L GEREREZZRE I B~10 B3 TE—27 2RL,
2 HEli W BEEE2F>EHNLEH 2R L7, ZHIZAE th(1974) R OFERE fih (1989, 1992)
DG L H—HT 5, WMEREZZIIEHIC L 2EENH (Bates et al. (1990), D fih
(1984)) SN T34, BBEMNTEHTI LIS T, BACI2EEIHRTEZ2b0DL
25, EHEMTE, HFRERTFORBEBE DREREZZHOBE LEABEROR
22, SLXHEROPIZIHEDT- O F—sDESLEr-ALD Y, HEEYLT 52
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Table 6. Independent variables as increase rate of trend and AIC of regression models for
dependent variable original series of asthmatic visits.

Variables number AIC Independent Variables in Model
in Model

1 1010. 2 NO
1 1081.5 NO2
1 1095.3 S02
1 1099.8 SPM
1 1114. 6 Vapor
2 997.6 NO W. Speed
2 1006. 3 NO Temperature
2 1007. 4 NO Humidity
2 1008. 6 NO SPM
2 1011.9 NO S02
3 979.9 NO Vapor W. Speed
3 981.8 NO Temperature Vapor
3 991.6 NO SPM W. Speed
3 995. 2 NO Pressure W. Speed
3 997.6 NO S02 W. Speed
4 966. 3 NO Temperature Vapor W. Speed
4 976.9 NO SPM Vapor W. Speed
4 980. 1 NO NO2 Temperature Vapor
4 980.7 NO NO2 Vapor W. Speed
4 980. 7 NO Pressure Temperature Vapor

LR LEBEVICTH o FH XD,

4.3 ML FO#E L HENE

ERIERZE A UBERERFOESER 2 BT 2 HNT, 20O Ly REH#EE L,
FERINTIIMmEREZZRUOBERERT L 3L OERIC LD, B OEHBEL wizd,
HE LT 28R 2ME T2 L XEBTH D, iz, WRSFERKRUREFEECHT 528K
FEr LT, %L ODRFHTRE (Pierson and Koenig (1992)) XT38, FHRFIO LR
EWETSH I LD, R eHILERTORER2HRL, MROBENLEHER 2EET 2
CENTEREFEZD, FRHEELL LY FRER (Fig. 1~5) WRanl Lo, BEHN
WIRARTIOZEEMER %, SPM D 1982 FE2BWTHEICRL TWEbDLHESNS,

T SFEIED 5 W IIFPR IR L R ERIEEE OBIRERE LicmEDHh T, Z0BFRIE
BanhTwaoix, BMEZZE LY (Bates and Sizto (1987), Cody et al. (1992)), NO;
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D=7, HREARFOE—27121 7 BEEAETLTE D, Batesetal. (1990) O &—
B3 5.
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On the Correlation between the Seasonality of Asthmatic Emergency
Clinic Visits and Environmental Factors in Yokohama
——Evaluation of Trend’s Increase Rate Effect——

Satoru Shimizu

(Faculty of Medicine, Tokyo Women’s Medical College)

In the period from January 1982 to December 1985, the number of weekly nocturnal
emergency clinic visits for reasons of asthmatic attack were compared with the weekly
values of air pollution variables (SO., NO, NO., NO, and SPM), as well as weekly weather
variables (temperature, relative humidity, atmospheric pressure, air-vapor and wind-
velocity), recorded at five air monitoring stations in Yokohama City. The values were
decomposed into trend-cycle, seasonal, and irregular components by BAYSEA.

Every year, two peaks were observed in the weekly sums of asthmatic attacks: the
higher one being from the end of September to the middle of October, and the lower one
appeared from the end of May to the middle of June. The weekly sums of asthmatic attacks
showed significant negative correlations to the weekly means values of NO, NO,, NO,, and
wind-velocity ; while there were significant positive correlations between the values of
temperature, vapor, and humidity. As for the trend component, there are strong negative
correlations between the values of weather variables and the frequencies of nocturnal urgent
calls by asthmatic attacks all through the year. The asthmatic visits were highly correlated
with the increase rates of pollution variable trend components and negatively correlated
with the increase rates of weather variable trend components.

This study indicated that nocturnal asthmatic visits to the emergency clinic had a
positive correlation with the increase rates of pollution variables, and a negative correlation
with the increase rates of weather variables in Yokohama City.

Key words: Asthmatic attack, nocturnal emergency clinic visits, environmental factor, trend-cycle,
increase rate.




