22 I SRR

%m%x%sz%ﬁé% VI

Application of multiple regression analysis to
- photochemical smog

BB B - B A

Tsunekazu Nagashima, Katsuo Shibuya and Takashi Furusho

BT S - VA5 I;

HALEE A E v 2% NOx - mmxﬁaﬂv F O —x{s
Hupir ), WEE - JEEE - kai’cﬂl‘mﬁhﬁﬂiﬁz KOS
SR AT BEETN, FIT u@%’iﬁu’ﬁﬁb = THE
FELOThHE ‘

AR, ﬁ%ﬁ@ﬁtbhj%ﬂﬂk%*x%yﬁ
Foo v A—EERWT, AHTERERAR X 58 EUR
HEBRE TR ¥ LT, SRR X Y ER
DU R, MEERCL VERENSA VL
FroREBs ML, 47 ERORIEEON L
2%;&%ﬁ®%w®§mﬁﬁk BT EEHME LE
LOTHS T

2 fRITORR

KO W eI 7 — &1, BEFOSENEE L
CHEH & 25 WEFRATAEEE A & MRFISVAERE & C @ 5 HERE
i, BRI X AR R 1T o e SRR

T%%ht%@f%? ' B

+ rf%'ﬁ*i'ﬁ@#}?ff

SRR RRSIC & DR LB A v i b A 5
L Z‘D#’bé%%’&ﬁ&bﬁﬂ_ﬁ)(u, EME?%U%@’H?%J:UEE%FE
B 24T - 72,

51 BUHIEEAEAT

-}F}‘ﬁ/ﬁf?kfﬁﬁ@i (BAF (HC) k¥ 6) £S5
W X B NOx @ (SAF (NOx): ETEy bAY
y%ﬁ@%ﬁ(ﬂ?[ﬂ%)&%?) NOx il (BIF
[NOx) b43) KHBICE 578 20 BALKSRMLE

O CREREI AR o X — AWM AR

Air Pollution Laboratory, Department of HEn-
vironmental Pollution, Japan Enwronmental
Sanitation Center

AR R RN AER

Special Pollution Division, Alr Quality Bw:eau,
Environment Agency

o No. 4. 1977

Bomr H & A

B O(BLF [(HCh b9 5) & (0], (HCHINOx] K
Sz x5 (NOxl, [(HC) & (405 20T, Zh .
PREHEBER T, TOBCHERRNE LT,
(4051 =a » [NOx}® BBV iE Py - (HC3
#BMHREFVERE L, BUCHEMER LY,
log’ [AOs]—iGg a+b log [NOxJr
LT, BUhSRER LD e b BlRbik,

32 EHEBAMHR :
mm]kﬁ%ﬁ@w%a@?iN@ﬂxmﬂfmm@'-
Db HEFERD Bdic,. (HCIy HC 3R (A+0, -

A+QO—R¥y A BEERLRE O dv 7o
ERARAEE, $AMkE CUVY) 2 ETL L0
EAMAHT 21T o 72, ‘%@ii%‘%@& mEER Y LB
feF L ERIT, . .
© [40s)=a [NOx];ﬁ [HC317 “““ :

RAEERETIVE BEL ?"‘C}}ﬁ'"/}iffa‘_fé:-ﬁaﬁ:,‘ L
<, WO BEHEELD

log LdQs) =log a-+8 loc[NOXJI +y log{IICJI
LG, BB LD, a, B, o BERD K,

¢ EEEORE

3 1 %#H%MKﬁwé%% i Ui

1) [NOx) EAHlc k5 (HCh & (405} ORif— o3
FEHRE R R LR LA, SORE, (HCh & {40d
DRI D ANE <, L i (NOx) BAOMSVE 5
B AR E ek RN A L, AERR AR TR n
ol : : e §

2) £HCJE&WM’x5[NOQI& [40e) D38~ | ;
SRR 2R L, ZORE, 1) oRHER z it 5
€ ERB L P HEACECIRBTAR L, EORgITRY |
ThEmWHEEERLE, . . {4t
C 3y CHEW(NOx) BAMIZ 2% [(NOxh & (400 F1
O P--TEERRAER SR L., SO, (NO

L LA08) GEMRICBY T IEIESH LY OBFRRBRRET



BOR v oW No. 4. 1977

# 1 NOx 5

ks (HCH-[40:3 dal

ngﬁ’ ] ## 5 MEER | ] OB R
(pphm) T
0~1.9 | log [40:3=0.07003 log (HC)-+0.329301 0.156 15
'2.0~4,9 log £405)=0.817916log [HCI+0.761574 0,295 52
5.0~1.8 log [40s)=0.179531log [HC)-+0.918700 0.234 24
10.0~- fog {404)=0.295753log (HCJi+1.136603 0.396 16
0~ log [40:)=0.501138log (HCX+0.841176 | 0,506 87
=1 %A ‘
# 2 NMHC EfE s (NOxW-{40:) ol
NMH;;;“\\\ I fi eV HBIRRE | RO M
(ppm C) \
00040 7 log [40s1=0.708418l0g [NOx)-+0.312749 | 0.917% 15
0.41~0.90 log [4053=0.733738log (NOx}:+0.302741 | 0.631%% 31
0.91~1.40 log (4053=0.66108%10g (NOx)1+0.403840 | 0.752%% 21
1.41~1.90 Tog [40s1=0.79326910g [NOxJ:+0.206125 |  0.851% 12
191~ - log (40s1=0.775520log [(NOxJ:140.340942 |  0.604% 8
O~ log (405)=0.721694log [NOxJ;+0.325707 | 0.780%* 87
OL%AE, * B%AR
#% 3 NMHC/NOx K4k X3 [(NOsI-(40s) ol
NMH&;;F\\\ B A & MRS | BOR
{ppmC/pphm)
0~0.09 log [40s)=0.703486log [NOxJ;+0.340302 |  0.002%* 20
0.1~0.14 log £40)=0.716944log [NOxJ:+0.340447 |  0.906%* 15
0.15~0.21 log [404)=0.727462log [NOx}:+0.287436 |  0.528% 18
0.22~0,40 log [408)=0.361499%0g [NOxJ:+0.582184 | 0.313 18
0.41~ fog (40:1=0.901367log (NOx)+0.232560 | ©.801% 15

1%

42

. Fi (HCYINOxI K480 INOx): &
AERBR B 1~ 5 R L, [ RIR L7 R R 7z b 7,
IEFEREARETIC Bt SRS

DY

[4Cs] B,

33

SRR E =R E OET L LTI T

[‘403] =1 871 ENOX}IQ‘G"-‘_; {HC}IG.ONQ EUV}O.MG

(E4O:) B b BB OB WEEE « (NOxh O E0ET
L€ [HBCIh #M&, [40s) ic-ov ¢ &) w‘hr,kab
h DA,

(R=0.787}y-- (&)
THBHE, EEEGRREDED X hbhb ok,
(1) Rz-2 T NOx E3EA F > bR oW
FRALT [40s) 3FHLT, 2OHEEE ERED

55,

{AO.;J 2.327 {Noleo 671 [ (00004

= hiT, %;ﬂi EdOsJ e Gy sSpoeiELe
40:) e okies LTGS2 b B L bR B
& LT UV« Dose  (SRAMEMGE < BUHBERD £ i

RISV TH 4 OMHEE ML Th, UV,
ose k0 LEARBEE O FEWIIEER L, Lk

(R=0.788)---- (1)

!Z} 7 QL—/_[\ L?‘L

LT EdOaB EBRIEL,
Db OEEEET S EE6 X LHT
DEPERERE R THER L (o TETHS, |
81z NOx 8 X USEA &3 Btk RO MIRRE A 2

HILRE S R LI, %7 () Rz-onT NOx &3

A 2V BHCKR O & A BREORERS A

FOREEL EMEL OHILE




B84 H OB v

tog[ A0y J=20.703436 log{NOx3+9,340302
{r==0.9018%% *x310%4H I

AQ; {pphm

1 5 10 20 30
NOx-BiRY  (pphm)
B 1 NOx g s 40 o (NMHEC/
NOx 0~0.09 ppmC/pphm)

log{ A0, 3=0.716944 logINOx]+0,540447
(r=0.9056%% } x84

20

10

AQ, [pphm}

1 ] 10 20
NOx PREH (pphm}
W2 NOx @i#ime x 40 o (NHIMC/
NOx 0.10~§, 14 ppmC/pphm)

log{ & Oy 1=0.727462 log{NOx] +0,237436
(v=0.5284 %) #5%4 0
20 .

AC, {pphm}

i 5 1 20
NOx# BB (pphm}
E 3 NOx mligEry 40; oBHE NMHC/
NOx 0.15~0.21 ppinC/pphm)

No. 4. 1977
logl & 0y )==0,361499 log(NOx)+0,582184
(r=0.3130)

20

10 : ° °°,
£ st B e
B .
S o
<l -

1

1 [ 1 20

NOxHIATSE  (pphm}

4 4 NOx gl & 40 o BiE (NMHC/
NOyx 0.22~0.,40 ppmC/pphm)

log{a0, ) =0,001367 Jog{NOx)+0.282560
(Y=0.8012%%) sx1%47 00
20
19
£ s
2
&
<
H
0.5 1 -5 w20
NOxHEHEEE (pphm)

B 5 NOx @WUHE L 40 o{E (NMHC/
NOx 0.41~ ppmC/pphm)
(40s1 DEHUEE (1) Wk pikdIS (40:) HophRT
Lz, : o
DEI, BHCKBOTIIORBC 2 CHH LI
F—FIoWT, BEAED S BEEREC L Wb
T B F vy UERIREEL, FHERGKEOR
B2 ORRAED BEE JE A 5 RIkRREL LT
[NOxh @oFOEF & LCL BRI &7 - 1
R, o
[40:)=2.210 [(NOxJ0-2 [A (]800
(R=0.807)---(3) "
TR LLA+ON : 4L 7 ¢ VERKTR L BRI
BRSO G O A3 o

a2
W5
sy

(4

7o



Ao ok i
(A0, 152,327 (NOw P (R Joot
a5k (R=0,785}
20
E
B
% 15
10
5 .
o
.8 5 10 15 20
VR {pphin
126 [40:] o ko e L e e
it
AQ,=1. 671(NOx o (HC Yo LUV 2o
By TR==0.787)
aaf
&
E
% 15
10
5t
0 a’ * R . e .
9 5 10 15 20
AR {ophm)
7 (40s)oEMaic k 2R ME L ENED
5t
Tdhoir,
* 7e, ?@fﬁamﬂ:r&ﬁé@é%fﬁér@ rvbhT

WAERVE » EOE W REAERET L LU ER
WAYET B 4T o Fr kb B
[40s)=2.099 ENOx}x“-”“?EA»&wO——&‘/ )0 0674

{R=0.808)-- - (&)
R LA+ —Ruw ¥ v 7 kR
Ry BY DS
B AR ORI O

&

No. 4. 1977 85
30} ) N
Aoa — 2.327£N0x]°'°“ EHC}”‘“"“"
(R=0.785)
25¢
\ 0.2;>pm
20t

[CRITFY

2l K.Ofﬁppm

NOx #IHEEE (pphm)

1587
bl HE i
T Ers et
e
10}
5 b
"
u??u;“n !'; m., 3
MOSTERS T i
z._s:_.:,-';-z,w_-, L 0.05;)[)1'“
g e
R 21 A O AL (pplom)
0 1 2 3

HCHIBREEEE (ppmC)

B8 [NOxl, (HC, [40s] OBE L% 40
iy 4
T,

(3), ) o, Bk R {40a) OFEEEE
EEMEOSEER S, EOEFELE chb O EHE
6, [B7 Liksrtak, [40:) O EREL HEEE O
AEBERERTE LR TETWB L L b
3, _

@, @) RE), @ NFhEEdTs L, ERERER
FakD K heTETWS, THhik (HCh & (40s)
DEFE LTHELGERE, EAF bR SRR O
WO L7« YERERGEPERIRRILARORE
B a“f:z\%b%é LRFHLTNEG,

5 € & &

THET O EHEN AL, (40 & (NOxh, (A+
O, (A+O—~0 ¥y, S5 EREES O Bgks LT
FhF I Ltk D, BEeyie RO Rk R
Py



85 BB o OB @  Noo 4. 1977
: S BRI FEIRRAGKE O YIEES (NOy),
25} AOJ—2 Z10{NOx ] D(é“é%@;jm . DOEDEFTHEBELLEBbivoin, i, ﬁﬁﬂm%{%
e BET & UM ERBIRT BT - oS, HHRETL
ol o B bigpole, Thid, SEERLRERT -5 (5
E RIS L T B B RAMEE MR X BT
& e ) CEERD 5D TR VR L BDRS,
g1 Eir, (408) CRREIE L RIMME L DEDK EVERE
® L BHRLNL I b, SHOFRCE ) FEPERT 3
10 R BERB S, i?‘c, BB BT, F— oS,
L HTORE LAY, BOERRe S Sieon T
. e bkmw&mzéﬁww L0 EBbRD,
P s, ARUFEREEAORECL 0T o b B L
L DIELOCHD, B RFRHED, WIEEEEL.
¢ 5 o e 18 2 EBDAEEE ATy Ve v A D HAOEEROY
AL (pphm) e ¢ s .
B9 (408 oMK X 53 HE & il o CRCBBonER |
i &% X ?
D1
: N S 1} Environment Agency: Results of smog ch- ?i\‘:
25 A4.0:=2.099(N0x 3% *[A'E'?R;%gds) p amber studies in Japan, 1976.
),” 2) By - BB @ WIET G, 1967, ot
e 3) hAk%S  LAFLRILTHED, No. 258, 1977, R
20 S 4) BABBIATE Y ¥ — « BT . BOE Ry L
I’ : ATy FF o vt RS, ST R i -
i . Co & W FSL4EEE % © 0 8 #g. -
L 5) BAREWEY VY — BT BHR kL :j :
f: _ v ATy Py - GRAR AT, 1976, : it
10F y = '
e Summary DI
e : i
5 T . ) The primary pollutants, such as NOx and HC, =
: S interact intricately one another with enviro-
A B nmental conditions such as temperature, humidity,
Pl el ~ — wind, ultra violet intensity and so on, and the
¢ 5 10 15 20 . ) .
. : HEW . {pphmy - result inducing photochemical smog. - In order to
‘ ot o [ make clear the relationship between ozone cau- :
& 10 [AOSSE @RI & 5 ST & SeidE sed by photochemical reactions and the surroun- 2
o ding miscellaneous environmental parameters, faul- T
R DR, AV RIS B L LT, WA tiple regression analysis was studied and a ozone- ki
’ o . precursor relationship was examined. B
ﬁﬁﬁﬁ:i b, (NOx BE—DRFTHEHT Litbi- As the results, statistical analysis suggested R
e LrLs (NOxde RS BRI B L O that the quantity of ozene induced was represe- ~
EREAT R L LT E b ot T, EAREAT nted as. functions of NOx, HC and UV intensity. -
BT, H2 2 VBRI O V7 4 VBRI | L




