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Abstract

Smog chamber-based photochemical reaction models, OZIPP and CBM-II, are
evaluated using Lagrangian field data. Diurnal changes of O3, NO, NOQ, and other
photochemical species are calculated and compared with observed values, The effects
of initial hydrocarbon concentration on these two model are also calculated. Analysis
showed that calculated values of these two models coincide with observed values
when the initial NMHC is 0.3 ppmC. No increase of the O3 maximum values were
observed with the increase of initial hydrocarbon concentration when the initial
hydrocarbon concentration exceeded . the level of 0.4 ppmC, but the Q5 curve
becomes steeper in proportion to NMHC concentration. This tendency is more
evident in the case of the CMB-11 model.

On 31 July 1979 high concentration of O3 exceeded 300 ppb were observed at
about 350 m high from the sea level, This polluted air masses were traced three
dimensionaly, and Lagrangian-box.type photochemical simulation was tried along this
trajectory line by OZIPP model. Results showed that the averaged emission rate of
NOy exceed 200 Nm?/h.35 km?, O3 concentration will become greater than 300
ppb. This emission rate was approximately same value of averaged NO, emission rate
covering the Tokyvo Bay area.
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#1 O0ZIPP=FILOMIGK

Kinetic Mechanisms used in OZIPP?)

Number Reactions Rate Constants *
1 NO, + - NO+ O(*P) Kyary min~!
2 o¢’Py+0,+M >0, +M 2.0 x 107 ppm~* min™!
3 0, + NO - NQ,; +0, 25.0
4 NO, +0, - NO, +0, 0.045
5 NO, +0(’P) - NO+0O, 1.3 x 10*
[ NO, +NO - 2NQ, 1.3 x 10°
7 NO, +NO, - N,0, 5.6 x10°
B N, O, - NO, + NO, 22.0 min !
9 N,0, +H,0 - 2HNO, 25 %10
10 NO+NQ, + H,0 » 2HONO 1.0 x 10~ ppm™ min™?!
1l 2HONO - NO+NO, +H,0 1.0 x 102
12 HONO + hv i OH +NO Kyary min~!
13 OH + NO, — HNO, 8.0x 103
14 OH + NO M, Hono 3.0 x 10°
15 HO, + NO - NO, +0OH 1.2 x 102
16 HO, + HO, - HOOH +0, 8.4 x 10°
17 HOOH + hw - 20H Kyary min~’
18 0, +he - O('Dy kyary min™*
19 0, +hy - 0P Kygry min™’
20 O('D) + M > O(*P)+M 8.7 x 10*
21 OUDY+H,0 - 20H 5.1 x10°
22 OH + O, - HO, +0, 84.0
23 0, +HO, -~ OH+20, 2.4
24 PROP + OH = ADD 2.5 x 10*
25 ADD +NO -+ X+ NO, 1.0 x 103
26 ADD + ADD - 2X 1.2 x 10°
27 ADD +MeO, - X+ MeQ 1.0 x 103
28 ADD +C, 0, - X+C,0 1.0 x 10
29 ADD +C,0, - X+C,0 1.0 x 10°
30 X — HCHO + ALD, + HO, 1.0 x 105 min
31 PROP + O, - OH +HO, + ALD, 8.0x10"?
32 PROP + O, - OH+C,0, + HCHO 8.0x 103
33 BUT + OH - 8c0, 1.8 x 10?
34 BUT + OH - C,0, 1.8 x 102
35 NO+C,0, - NO, +C,0 1.8 x 10°
36 NO + 8¢0, - NOQ, +5¢0 1.8 x 102
37 NO +C,0, 5 NO,+C,0 1.8 x 10°
38 NO+C,0, - NO,+C,0 1.8 x 10?
39 NO + MeQ, - NO, + MeO 1.8 x10%
40 c,0 > HCHO+C,0, 7.5 x 10* min "
41 Sc0 - ALD2+C,0, 1.0 x 10% min™
42 C,0 - HCHO+C,0, 8.0 x 10° min~!
43 C,0 - HCHO + MeO, 4.9 x 10* min~*
44 C,0+0, - ALD4 +HO, 0.7
45 $c0+0, -~ MEK+ HO 1.4
46 C,0+0 - ALD3+HO 0.5
47 C,0+0 - ALD2 +HO 04
48 MeQ+0Q - HCHQO +HO 0.4
49 HCHO + hy — Stable Products kyary min~"
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1 (o7%)
Number Reactions Rate Constants *

50 HCHO + hy - 2HO, Kyary min~'

51 HCHO + OH —+ HO, 1.5 x 10*

52 ALD?2 + hy — Stable Produgts 4.2 x 107 min~?
53 ALD2 + hw = MeQ, + HO, kyary min ™

54 ALD2 + OH - C,0, 1.5 x 10

55 ALD3 + hp -+ Stable Products 6.0 x 107* min™
56 ALD3 + hy -+ C,0, +HO, 25 % 10% min~"
57 ALD3 + OH -+ C,0, 4.5 x 104

58 ALD4 +hv - Stable Products 6.0 x 10°% min!
59 . ALD4 +ho - C,0, +HO, - 1.9 x 10 °* min-'
60 ALD4 + OH - C,0, 4.5x10°

61 ADD +C,0, - X+C,0 1.0 x 10°

62 ADD + 5¢0, - X+ 580 1.0 x 10°

63 C,0, +NO - C,0, +NO, 8.0 x 10?

64 C,0, +NO - C,0, +NO, 8.0 x 102

65 C,0, +NO - MeO, +NO, 8.0 x 10?

66 C,0, +NO, - PAN 1.0 x 10°

67 C,0, + NO, - PAN 1.0 x 102

68 C,0, +NO, - PAN 1.0 x 10°

69 C,0, +HO, — Stable Products 4.0 x 10*

70 C,0, + HO, - Stable Products 4.0 x 10°

71 5c0, + HO, - Stable Products 4,0 x 10¢

72 C,0, +HO, — Stable Products 4.0 x 10°

73 MeQ, + HO, — Stable Products 4.0 x 10°

74 C,0, +HO, - Stable Products 4.0 x 10°

75 C,0, + HO, — Stable Products 4.0 x 10°

76 C,0, + HO, — Stable Products 4.0 x 1§°

* Units of ppm ™' min~-

1

unless otherwise indicated

Symbol
Kvary Diurnal 1-hour average photolytic rate constant
PROP C,H,
BUT nC,H,,
ADD CH,CH{OMCH, 00
X CH,CH(OH)CH, 0
MeO, CH, 0,
C,0, CH,CH,0,
C,0, CH,CH,CH, 0,
C,0, CH,CH,CH,CH, 0,
Sc0, CH,CH{O,)CH,CH,
ALD2 CH,CHO
ALD3 CH,CH,CHO
ALD4 CH,CH,CH,CHO
C,0, CH,CO,
C,0, CH,CH, CO,
C,0, CH,CH,CH,CO,
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The New Carbon-Bond Mechanism (CBM-T) %

Rate Constant Activation
Reaction at 298K * energy

{(ppm "' min"") (X)
NG, + hv - NG+0 Experimental - -
0+0, +M -0, +M 2.1x10-5% -
0, +NO -+ NO, +0, 23.9 1,450
0, +NO, = NO, +0, 4.8x 10" 2,450
0+ NO, - NO+0, 1.34 x 10* -
0, + OH - HO, + 0, 7.7 % 10! 1,000
0, +HO, - OH + 20, 5.0 1,525
NO, + OH o, BNO, 1.4 x 10* -
CO +OH = HO, +CO, 4.4 % 102 -
NO + NO + 0, - 2NO, 7.1x 10103 -
NO, + NO - 2NO, 2.8 x 104 -
NO, + NO, +H,0 - 2HNO, 311 x k(N, 0, + H,00*™* _10,600
HO, + NO - NO, + OH 1.2x 10* -
HO, + HO, - 1.5 x 104 -
PAR + 0 - MEO, + OH 2x10! -
PAR + OH - MEO, 1.5 x 10 -
OLE+ 0 - MEO, + ACO, + X 2.7 x 103 -
OLE + 0O - CARB 2.7 % 103 -
OLE + OH - RAO, 4.2 % 10¢ -
OLE + 0, - CARB + CRIG 8 x 10-? -
OLE + 0, - CARB + MCRG 8 x 10-? -
ETH+0 - MEQ, +HO, +CO 6 % 107 -
ETH+ 0 - CARB 6 x 102 -
ETH + OH - RBO, 1.2 x 10% -
ETH + O, " = CARB + CRIG 24x10? -
ACO, +NO - NO, + MEO, +CO, 3.8x 103 -
RBO, + NO - NO, + 2 CARBE + HO, 1.2 x 10* -
RAO, +NO - NO, + 2CARB + HO, 1.2 10° -
MEQ, + NO - NO, + CARB + MEO, + X (1.2 x 10% A1)}/ A** -
MEQ, + NO - NO, + CARB + HO, (1.2 x 10%)/A** -
MEOQ, + NO - Nitrate 5 x 102 -
RBO, +0, - 2CARB+ HO, 5.0 -
RAQ, +0, - 2CARB+ HO, 2 x 102 -
MEO, +0, - CARB + HO, 5.0 -
CARE + OH - a(HO, + CO} + (1-a)(ACO, +X) (24—a) x 10* -
CARB + hy - CO akf *+ -
CARB + hv - {1+a)HO, + (1-a}MEO, + X) + CO a—:‘jl ke*" -
X + PAR - 1 x10° -
ACO, +NO, - PAN 2% 108 -
PAN - ACO, +NO, 2.8x 107 12,500
ACO, +HO, > 4 x103 -
MEO, +HO, - 4 %103 -
CRIG + NO _ NO, + CARB 1.2 % 104 -
CRIG + NO, _» NO, + CARB 8 x 10? -
CRIG + CARB - Ozonide 2x10% -
MCRG + NO - NO, + CARB 1.2 x 10* -
MCRG + NO, - NO, + CARB 8 x10° -
MCRG + CARE - Ozonide 2x10° _
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#2 (0oF)

) Rate Constani Activation
Reaction at 298K * energy
(ppm " min "'} (K)
CRIG = CO 6.7 x10%" -
CRIG - Stable Products 24 x10*" -
CRIG - 2HO, +C0, 9 x 10+ -
MCRG - Stable Products 1.5 x 10* -
MCRG - MEO, +OH+CO 3.4x10%* -
MCRG - MEO, +HO, +CO, 4.25 x 107+ -
MCRG — CARB +2HO, + CO 8.5 x 101+ -
ARO+ OH — ARPI+ ARPI + ARPI + HO, 6 x10° —
ARO + OH - HO, +GLY + X 1.6 x 10° -
ARO + OH - OH+GLY+W 1.5 x 10 -
W+ CARB - [.0x 103 -
ARPI + NO —- NO +CARB + PAR 30 -
ARPI + NO - NO, + Aerosol i5 -
ARPI + NO, - CARB+CARB 3.5 x10¢ -
ARP1+ 0, - Aerosol 0.6 -
GLY + OH - HO, + 3 ARPI+CO 10* -
GLY -+ MEO, +HO, + 3 ARPI koLy 7 -

*

1

+  Unitsof min™",
Units of ppm “*min ",

Eos]

The rate constants shown are as used to model eleven experiments at UCR that used mixes of seven
hydrocarbons. For that study the default values, a = 0.5 and A = 1.3, were used.

** A is the average number of RO, -type radicals generated from a hydrocarbon between attack by OH
and generation of HO, .

++ ais the fraction of total aldehydes that represents formaldehyde and ketones. kf is the carbonyl
photolysis rate constant.

$%8  kgry is nearly equate to 0.036 X k{NO, + hy)
**E K(N,O, +H,;0)=5x%10"% ppm™ min~' for UCR simulation.
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Abstract

This report is an abstract of the author’s studies in recent years on the relation

between the local wind system and the distribution of oxidant concentration and
outlines of meteorological conditions, wind systems and the distribution of air
pollution in the Kanto area during a field observation in summer, 1979. The results
are as follows:
(1) From the study of the distribution of air pollution in the northern Boso
peninsula, the occurrence of high oxidant concentration was found to have a large
regional difference within a rather small area. This regional difference is explained by
the influence of the sea breeze and sea breeze front on the distribution of oxidant
conceniration. Namely, high concentration is seen in the area where the sea breeze
blows in the coastal zone along Tokyo Bay. The sea breeze front remains at nearly
the same place for many days resulting in high concentration.

(2) The local wind system shows two different types of diurnal changes on the days
with high concentration in the northern Boso peninsula oxidant. These diurnal
changes of the wind system are not only local phenomena in a small area but a part
of mesoscale wind systems in the Kanto area. The large-scale distribution of oxidant
concentration also clearly differs according to the type of djurnal change of the wind
system in Kanto area. On a day with one of the two types of dirunat change, the
front of the southerly sea breeze stays several hours about 10—20 km inland from
Tokyo Bay, bringing high oxidant concentration in the southern part of Kanto; this
case is named the “South Kanto Pattern”. For the other a southern wind blows
throughout the Kanto Plain without the stationary sea breeze front, bringing high
concentration in northern Kanto: this is called the “North Kanto Pattern”.

(3) The diurnal change of the wind system has a close correlation with the pattern of
atmosphetric pressure and air temperature in and around the Kanto area. On a South
Kanto Pattern day, the atmospheric pressure is relatively low and air temperature is
high in the southern part of Kanto, and the sea-breeze front stays in that area. On a




B¥OLS ORBAR L BREXAFLOBMEC v TOHR

North Kanto Pattern day, an area of low pressure and high air temperature occurs
northern area and southerly wind blows towards northern Kanto area.

{(4) From the result of observations in the summer 1979, the wind system and
distribution of oxidant concentration was found to be a typical South Kanto Pattern
on July 31, and a North Kanto Pattern on August 1st. On July 31st, the front of the
southerly sea breeze, about 500 m in depth, stayed in the southern part of Saitama
Prefecture and air pollutant concentration increased in the layer of the sea breeze
bringing high ozone concentration, This polluted air mass stayed in and around
Saitama Prefecture during the nighttime. The ozone remained at high concentrations
(above 100 ppb) through out the nighttime in the layer below 700—800 m high
Around Tokyo Bay, the ozone concentration fell at night because of rising wind
velocity. On the next morning, August 1st, the ozone concentration rose again in the
polluted air mass staying in and around Saitama Prefecture, and high surface oxidant
concentration area occurred in that area in the morning. A southerly wind began to
blow earlier than that on July 31st, and a sotherly wind area extended to the north
in the afterncon. The area of high oxidant concentration began to shift north.
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Abstract

The spatial distribution and transport process of photochemical pollutants
covering the Tokyo Metropolitan Area in Japan were investigated from 31 July to 2
August 1979 using instrumented aircraft. In the experiment, the vertical profiles of
pollutants were observed using four instrumented aircraft. This paper mainly
considers the transport process of the polluted air mass using three-dimensional
trajectory analysis. In this trajectory analysis, we determined the hourly wind field
by objective analysis techniques from pilot-balloon observation data.

In the Tokyo Metropolitan Area, the sea-land breeze circulation is an important
factor in the photochemical oxidant formation inland, when the geostrophic wind is
weak. The nighttime radiation inversion observed in the early morning prevents the
mixing of primary pollutant emitted from the big coastal industrial zones around
Tokyo Bay. These pollutants are then advected to the Sagami Bay area by the land
breeze and the Bay area acts as storage tank for the pollutants. These pollutants are
then converted to secondary pollutants resulting in a high ozone air mass inland with
the penetration of the sea breeze. The sea breeze layer is thermally stable and inhibits
vertical mixing of NO,. On the other hand, at the front of sea breeze zone, a highly
turbulent area transports the NOy to 1,000—1,500 m above mean sea level.

Polluted ozone air masses, whose concentration exceeded 100 ppb, were observed
at 500-1,000 m on both 31 July and 1 August 1979, It was observed that the
maximum ozone concentration on the second day exceeded that on the first day.
These ozone air masses contained aped pollutant and they were entrained into the
mixing layer in accordance with the elevation of the mixing layer. This accelerated
the formation rate of secondary pollutants, These early morning, high ozone
concentrations and the storage capacity of Sagami Bay area are important factors in
the time scale of the air pollution phenomena in this region.
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HABM o BSEORERE SO ANZRTRREEEEL, WMEEERE0BENE I, &
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bHEH L, ¢ BOMTEBMICHEELLRERO—EAR IR L
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BRI & T L T8 o Foub— Ytk B EREOHA L EB Y v 7ic L 5 B
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Parameter Analysis Technique Resolution  Manufacturer A(ﬁzBS cfm C§302 Cfb}.‘

NO/NOx Chemiluminescence  2—1000 ppt  Kimoto
Ozone Chemiluminescence  1-1000 ppb  Kimoto (] 0 0
Condensation : ; Environ- _
Nuclei (CN) Light attenuation mental One 0 - -
Radiati .

H:Yengt;a If Uy radiometer Eppley 0 0 0 0
Aerosol size Optical particle ; —
Distribution counter Rion 0 - a
Humidity Humicup 0-100% Ogasawara 0 - - -
Temperature Platinum resistence  0-50°C Kimoto 0 0
Altitude Pressure diode Nissho )] 0 0
Nitrate Fluorocatbon filter : .
Sulfate Ion Chromatography Dionex 0 - -

Glass vessel : - _
Hydrocarbon Gas Chromatography Shimadzu 0 -
Position LORAN-C Furuno 0 0 - -
Operation
Height 350m  650m %00m 1200m
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3.1 BRUsic
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DOEHELT 5,
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1) BESMFEWHE Ay ¥ o d TOMEEZ OEHFORMSOMETYTERT EHETHD,
RO L HicHG 50

M=

C,’j= Cka(r)/kz_lwk(r) (1)

>

=1

T, Cipt (4,4) 4w v = TORBE, C,: 8RS : TOBRE, W(r)  \illkdetD G, )
Ao ~DELMEME, 7 Ay ra (6, F) EBHIS R O, AFECHEESLIOR, BEAHH
#oH2HETHD,

We(r)= 1,7, 1/7(1+arf), exp (—ar®)

SAHVLHE, i, Ay vald, ) OBRELRITHREALRET 2EWKT, EEMORRE
DNTORBE LT ENTH B
2) BN EEREIELAEE - F— 7lhifiE 2 KIEEOS AR THEMT 2 HET, AL

Ck=f(xk. yk) Sagotai et deyve Tasxe e +a.1xk2+asy*2+ £ {2)

&ﬁﬁté#&—CUL»Mnibﬁiﬂfﬁm§iw.XyVJUJ)mﬁﬁ%ﬁﬁﬂhmm
et %% 1/ DEAE DG {2 2 ROBIHIGEMEERRWIC & f4 2 5 EARE S L O ER
POBROCHERLEL LEBELTV S,

Bk, 2754 VRTES LT Akima OFED 0 1, RIS IERE S 45 b DT
SEAETH B,

3) P  Synoptic A —ADRERF — 7 OffiflicE#HE sh, C FATRIEk TS R
MEh /NG T ARERC " BN TV, ARMANER Dratt'®, CatsW gL,

D 3MITHATE 5,

SRR~ RO ENAFIM T 2 3 2 ORBERAE (, BoNRICS, —TEkon
h%éﬁ%wc%n@i.ﬁ%ﬁ@@%%ﬁé+%mﬁﬁtf.?_9ﬂ¢6mwmu,ﬁﬁmw
M%téﬁﬁ;waitiﬁmii®65.m%%ﬁuxéu%émm,2)@%%@1@%?&
%,

3.2.2 EIEAFyTIED0T _

KICHE 2 DISER 7 v 7D CHRIT 5, SKTAHREAES B4, MERIHEIRRE & LT,
R REOHEEDR dive=0 £ 0 2 OMERLETYTHAD . HERRES T A METE
BEO 4D ICHHTE S

1) Bt ME0® dive =0 ELEMEL. BEAEICES L w iR 5 A FRED T
{ Hiko M,
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T T
w;=wi-1+ 3.’-1(5—x+ ay)dz (3)

CDOHEICL BT Keen ef a/¥ Wakamatsuet a/'7 1L EHH VT 5, £/, Reynold et
al® i3, dive= 0 ZHfCis - foBHES: 2 %

2 =z,

{4)

Zt=
zr"za

(22 Tzs: &, &r: B top THOEREILE SN D,)
BHALTWA, KAREOBMEKERS ¢, 0 M LOEELSHLVEICHY, w HEHREN
BEHAMNCEE TS5 TH D,

2) AR Liu and Goodin'® 13 Endlich®® @7 o) KA 2 EIE LT, ZHRTEHBED
RMRARDS 657 0T ) XLEREL L0 TN, DIATREDR D,© = (29+20),; £
AoTu, o RAEFREELTHL OT, HOBHERT—5EBILLENEN) &K T “fixed
velocity — station method 7 EFEA TV 5,

3) SRS Goodin of @/ W iE 1), DA HASHLE TIRLICREREEWEL 1.
S, AOEEREMCT, KEENELIBILICRHL, BEKEERD, Zna2@ELT2)
DEBFECEDACEED ZEE Lz, COREOHMISEERC L CHIRzaY+ 34T,
hickd 1) TERBLABEOEREH TV B,

HEoWrt3 4+~ TEROADEMLEEBE L TER L TE D, BENHEEER 5.
ZAUCH L T Sherman?? & Sasaki OERER 2 0k 280 0B A TE LTROD B LS R
ELI.

4) MATHEW & (Mass— Adjusted Three Dimational Wind field model) : # i3 digz
A dive = 0 518944 & |, Lagrange @ multiplier 2 20 A0 / Cu, 0, w, 1) OB/ML
ML LTERsh A, WL

JCuv,w, 1) = [[f (a? (a—u2+ a? (v~ 22+ af (w —w?)?
+i(%+%+%)]dxdydz (5)
=1 (Co—o" Alo—0v® + 3div v) dxdydz

TETo=C(ul 0% o) @Al~Y by, p=(u,p w) BESHEE~Y 1, 1! Lagrange

multiplier, &, o, : Gaussian precision moduli T O
a,’zzl/ZUi2 w (6)
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IFFRRE - SRNE -k B - B
A={a? af &%) (7
F—ES 8] = 0 it L Y RD Euler — Lagrange ®F45

v=v“+%A“gradl {8)

dive =0 (9)

RSN, B EF D ERATEZEICLD,
VelAlgrad 11=—2V-p° (10

73 B =0T Poisson IAREMB OH A LITonE 1 HFEL LML), Ht, (042 ®EE 1%
B BYIEVBESHEN 7 ve 3185, (10BEZRTOFERTHD, E4LL. REESuC-
cessive Over —Relaxation method, SOR) i X W EBEMIKIEC S BHA 5,

QO RDOEREME 6 = 0 HERATH I HOFHIDE LGN, 2=0, 31,78n = 0 DT
Npicti s, ZOELTIE 2= 0 (flow— through HR), 94.76xn =0 (no —flow through HH)
ELTOBEHIIGT B L, n @ BROBRAEEERT B)0

MATHEW O Rk, (8) %

2A(p - v®)= grad 4 an

EEFET AL LI DIARLE NS, MB, [ MATHEW B& i, BE~NT MG 24 (v -0t)
DART BTV VBB (2, 3, 2) ZRETELLEI THD, 24 (0 0°) OFIREEORE
LERTH D, S DITHEREFORERG, 1=0IERETRS ERT S ETHD, 04/0n=01HERT
PALBCEEEV Iz OND,

MATHEW it B} 285 o), a OIREILH B, —Bicd, tha /o BKE{E5Lw
BaHBRECHEEEN, PRNAS(UZEKRERSGHRELBEEZSHEEEDNTL S,

Pl EOAEO LS, #3113 Liu and Goodin®, Goodin ef ¢l Kitada ef al.?? 155897
T4,

Liu and Goodin'® I, # 5o 2) D FHE & Endlich?®, Dickerson® M & D HEs 4170,
2) OFFRRESDEEERS 2D, RERZREDTELEBEL TS, —H. Goodin e?
al W%, Los Angeles ugicxf LT, 3), 4) OhBAE&RIC L T4, FHHid, MATHEWHEIC
B 2AMBREOMBEERL, (DA TELINIEBEZEHL TH 5, R 4) DFMANX
{TELY, HEHIZMMNE~0ErSEC L, a, OREAZENTHECEEERHBLTL
%, Kitada ef af. 2 if, ZROu#MEE € 7v & BRI =M IC &6 of 2 @REE ARt & L
TWh, FHICXB & DNHEBEXE DRBABELEREL -6 EMEL, THAERSIHE



HALLETFREDEM ST & & DI thiiEg)

EEhiaunicy, MREESKEREINERSNACE, DMATHEWHR ST A — 5 o, ayic
DERLSZERL, BWESL L THESOHEFTHE, BREARLBUEBOTLSHL Y (o, /@) =102
HEAXH#H LTV,

DEOERAEESTLE, BEAT o 7OBNEL LTI, MATHEWSEAMRE I - 72&
BEREEELTHV 208MEBMERGEE TSN, AIENEELOND,

3. EHHEMEOMATHEW ZO@EBIZONWT
AHiTiE, BIROMATHEW DM % HiEEE~OER F EHEE~OFHEICH>WTRAE,
MR HEEIERA~DFEBEOEOEER - LT3,

‘ . _ 2—2g
() z2*=2zp- Z,— 2g (12)
iy A= 2- zg ' (13

DeoMELoNS, HOERI, TRAFHBCHERALZLORMBE DY 23 Lb—va v
EFARECEMENTV S {Reynolds'®, Pielke?’, Kikuchi ef a/.2), —H4, i) OEBERI
SERICHIBIE -1 d AT T 250 ThH 2. BERELTE, 2" ZEMBSHENT VAL, /o4
ooy b= VOBEHBERD S 100m CEIKBOATH AL EPEFHBOFMELZERL
T, BERELToRFEM LI,

o BREFRAERIBHE AL, MATHEW HEoRAHEXREL,

J (0. = [{(p= 00 ACo~00) + Adiver) dxdydz (19)
NG
diver = 5 - S P T He S0 20 (1)
L, F—F5H /=049, Euler — Lagrange 42T,
p=00+ A grads 4 (16)

a1 82, 91 a1 Bz, A1 81
—rts __UYeg Y4 YL _ZR2g L, Z0 —
gade A =50 =5 "5 oy "y " sl

&Y, BONEIHTBRERU) AR (BHIIRAT A itk viGoh 3,
e, flow — through BERC 50T 2 =0, non — flow — through IR (p=00A) T

dw= &d‘qu—aﬁgdv
ax ay

S, BRSMAHRRICH L TEBRLEAN TN,




IR - FIRME) - SR BRI

PlEc#ga L A BEirEE MO T BENKREEED, BRAMOT MBS 51
Hic, BB ROFMEIZLDBERL T,

1) HBEMMOBE  HEGKE LT, M350, B 139°0750" oS RAE L THRAAM
Ay {de)=565km, BILAFIIy =4.63km ELF22 %3804 va bl (1 BR).
i, BEEREREEZ BIBREONRSPEETH L LEM%EL T 5, EHHHIL,
flight BRE L ~AEZERLTCLEE1700m &L, 40 E34 ~ABRIOBAYE LD 40=100m &L
7o

2) EHEF -4 MATHEWRICHBENER -9 2, (z, y) IXET M8 %7 OFE T BiEE
HBEEF -y« 73 A VKS—110 1D EEOMHSEERE L. S5, BED A v v 2{LDRFA
BEL3RA v ¥ 22— FTI3523921001CH847F 5, ' . ‘

3) RN BOAFSEICE, HRBERUKFEESHAREE TS LAER L TEHEAM
ERMEZFIA Lz, EAMEW (1) L LTR, BEOZFOoFEMAEFMAL 2, BL,

0 (p) - Eka(ﬂ)M(r) an

k;f;(Wk(r)

(CZTKEAyva (i,7) RKESGEVCEOBIULAE2ERTSE) THh, AROEMNEE
BE 5%, A via (4, ) O, 20RIKEV 5 BOBBMSEOMEYEICL» . Zhid
HEMOOXFAAMEL LA LRBHT S, Uk, SRR, =—EDL~0TLitiT-%.

4) MATHEW & 2 AR OMIERRIL 21T

1 HERE 3 ILOD Poisson AR TH D, EALLTENTBEEL L, EMbiew LT,
hLESEFALT, WHY 5 staggered X+ - 2E AT, BRBR2OLSCERLL 1T
X2 SOR AW, MsFEK o=18 THEL., SOR OFHEEMHIR, Nx=22, Ny=38, N;=
17, d4x =5.65km, 4y =4.63km, 40=100m, ¢f=001, ¢} =1.0Th5b.
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CPU TI04 IR, REMEIL200 ~ 300 MEETSH -,
CORBRITC LY, [AEOSFEHRFEEBENATHUWESD 1/ I0LTREIELT L
EWTE I, PRI OVTR, RETTHRED N &HITRS,

4, BLEHUOIIEIT[LLOEH

41 LIS

Feb2EBERE OWMES & CERQROAE, RITFlIRE {iThh T a9 0, HEE O K
VRSO L SR EARE LU A ERNMHRE T2 S F b,

RO ARSEN R BI T B HEE LTRBHARER L7 v — Y 2BWT 2 HENE (R
MEAN T B2 Los Angeles Reactive Pollutant Program (LARPP) T, 3O F v
— YDELEA~NY 375 —ICHERERMATBHL, R—0ERSIROREEEH 6 Rlichi
DlET BT ML TWAEN F v — iz B A AR ENRNEOREEESL 5, 20
&5 g, WHPEOBMEHIRO L S ITHERAA DA, SIEEHOR L il 3 ST
B0, FF bv— VEIEEL BETHNLAROESENSKE B 10km £ RO KON 1L EH)
ABERE AR EYTH B, Angell et a3 (3, F hoo— 2 OERE M EES XD ORIEEFER
BEoREAITY, MEREANIHRBO—HAETRTERELTHE,

AEITE, HNEAICE DG oo bFEEREOER N E T OXEEE, RiEiOZRmREE
L A RERMRBEMIE R R L TRE AT 5. iTici, THRAORSLD 8 A 1 HEYIA
FT—MEAGE DRMEOSE L/ RUNIL~RUN21 oF— 7 28R4 5,

42 WAGMTOSREOHRE

FIIARR T oD 700 mb 45 L TX 800 mb i€ 17 AHAE QM E# £ K 3 iwiid. 7 AR
SR A 5 A — R RAE < f0H, MIUNE TR, 500 m DTFOT BS THEROZHHRY &
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T RARREITH Y, ZODAEEERORASKERMTTHIL 2, whYw RN
HEIDHR s -~ v El >ty —F, BH1H~Z2HICHhETHE, SHEMEEIIEAD
MO AL, [ROBES 2BEFE LD, HRELECEBR - KR WIEEEROF
Horvg — v & of, 55, BUHRDOIENTRIZOVTHE, FHEFPOHMPAFELO,

43 BEEOUGIHEEOER

PEARERD flight 2R E, X4 BHFH CRENRCREL TV 5, HHREOEE M H
i, M EAERT -7 2Nk L, HEEERREE—RATAEL, FRLET -1 s, UT
TRTREREERESRO PHNESHICER T 5 - DI BEMBAD T L OEEH10km BED
1ZE I 20 TEHEET, FOELOFPEBITEFL TS,
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HALZFIGOMMGREN H R EHORUNTT £ D822 EAHE S, RUNT1 2T A31E 0430
~0630]JST It TiThh, BRABGHIER -7 NO:, O: O EAGELUATEIC ST 28
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WERE G TER ISR AT ICBR L T,
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350m L NATOF— 4 RUNIIL %6 EiC 03D 10 ppb LI T D zone 2SS4 28 L TR
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—H, WE)NEHSH S HAHERCFRICAMICE + v 4 v F OFBELA L, B 6 iCiss
N~BEFRcHhFTD T ASIHO EDA § v &~ MBESTHOE( 5 — v LBRAFHO LS
T CHIEDEHNEROSEEREGRARE IEOBENS D, HFig, SHEEFLEORA
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Vertical and Horizontal Distribution of Aerosol above
the Kanto Area
— Photochemical Smog Episode —

R I MERGEKE
Katsuyuki IZUMI' and Kentaro MURANO!
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Abstract

The c¢oncentration of gaseous pollutants and the number concentration of
particulate matter (aerosol) above Kanto area were measured by using a small aircraft
at photochemical smog episode. The horizontal and vertical distribution of
condensation nuclei (C.N., < 0.1 pm) and light scattering particle (LSP, > 0.3 um)
were obtained. The correlation between the concentration of nitrogen dioxide
(NO,), ozone (04), aerosol and wind profile which were obtained simultaneously by
pilot balloon measurement were discussed, and it is concluded that in the Kanto area
the pollutants which are emitted by Keiyo and Keihin industrial zones and mobile

1 ERrAT@ei RSGURNEEE T 305 BRI RS HIARELNFH 16 2
The Nationa! Institute for Environmental Studies, Division of Atmospheric Environment, Yatabe-machi,
Tsukuba, ibaraki 305, Japan.
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sources of Metropolitan area are transported toward Sagami bay by the north and
north east wind in the early morning, then they are transported toward Kanto plain
by Sagami bay sea breeze suffering from photochemical reaction initiated by intense
sun light. It is clarified that above ground, small particles (C.N.) may be generated
coinciding with the peak of ozone at photochemical smog episode, then they are
gradually converted to large particles (LSP) by condensation and coagulation.
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Abstract

Reduced pressure tests were conducted in an pressure chamber. The purpose of
these tests was to determine the characteristic behavior of the chemiluminescent
ozone analyzer, UV absorption ozone analyzer and chemiluminescent nitrogen
oxides analyzer to changing altitude, as in an unpressurized aircraft,

The instruments were placed in the chamber and calibrated at 1 atm. The chamber
was then sealed and partially evacuated. Tests were run over the range of pressures
corresponding to ground level to an altitude of approximately 2,000 meters above
sea level.

The results obtained were as follows:

(1) The read out values of the chemiluminescent and UV absorption ozone analyzers
decreased by approximately 22% at of 0.78 atm (5 2,000 meters above sea level), and
the decreasing rate of the read out values was nearly equal to that of ambient
pressure,

(2) The read out values of the chemiluminescent NO, NO, analyzers decreased by
0—12% at the ambient pressure of 0.78 atm. The decreasing rate of the read out
values was smaller than that of ambient pressure, and differed in each analyzer.

(3) The influence of ambient pressure on ozone analyzers is principally due to the
change of the mass flow rate of the sample air (in the case of chemiluminescent
method), or due to the change of the mass concentration of ozone in absorption cell
(in the case of UV absorption method).

(4) The influence of ambient pressure on chemiluminescent NO, NO, analyzess is
due to the change of the mass flow rate of the sample air and the change of response
per unit mass flow rate,
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On the Measuring Method of CH, and NMHC using Aircraft
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SAFEUES, Yy 2 BB ATy 32— eV (0.5ppmCREED IR~ ANIUEN L EA 5,

2. MBEYCENMLEEMOBHREEER

2.1 EBREMBLUAE

EFIG54E 8 H 7 ~ 8 HizfThf - E e bgiEs (B AE P TIREL 2 249 300 m
oK, 39 ( NMHC : 0.11 ~ 0.51 ppmC, CHy: 1.59 ~ 1.88 ppm ) ik 2L TEAMNEIT, £
DEBD 5 v+ EFI,

22 HEERRUER

VKA 2EAMFL IBSOREERER 2 IR LI

COERINEONIATVEFDOETHENICR LIS DER 2 IR L,

i, BEEHAISIc L3 ARBERO—FE LT, ZOBN 7o~ 77 42R3IER LT,

B2k L BiciBED 5 v #13, NMHCOBS, /¥7 v+ DWEIE0.00 ~ 0.05 ppmC THF
¥13 0.016 ppmC, ay-1: 0.013 THtre Lichi> THOHRREEL 0.02 ppm CHEL X SN b,
F7, MEOMMEMIE0.978 15y, BEMHREIFTH -7, CH, DHE, /95 v +0DI8I30.00~
0.06 TEHIL0.012ppmC, 0,1 : 0.013TH 7o LIM-T, HHHEEEG0.02ppm BREEE
AbNd, £, MEOHEBENIZ0974 L4y, BRHERETH .

SEDOFREFIM L %M, Euoicdbk DB 3~5 m/ s 2p3h &, NMHC,
CH, BE bl -1, (NMHC REHBETHRS N 2RE TR, BHEL LviclNd 5600
b atc,) .

LOMFRUEET~ZHNT, FVAAVEBRERAVTUT-LEBERZEELLT, M4
R, IR 0= 7 6ThHd, DBEVYHAFIDOES NMHC : F35T0.190, IR
YIR—EBALZTOEMT LA TEHET 0183 TH Y, £30.007 THHREE D7 v + OHH
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LRy eo | oo | [TUEBE | 0es | oo
wy o 1w | [aw | [™Y ] 08 18 ow | on
W en [ | oo |n | [0 0212 o0 |
g gzza; Les | 005 | 001 B o s | e | 0o
OB R o | oo || YRR ) o | oo
WOW 06 g | g || BEN 28I g | o
oy 28 |12 [aw oo | |0 0208 e | o
o] om | e | w | o ||| 0 | ip | 0@ | oo
w0 | % o oo | [0 ] 28 i T oa | oo
Sl T B X XTI e s o o I T I
R e N I R
oo 0 1h | oe oo [T 08 | 1 | e | o
oy oE 8 [ aw | oo | [0 |08 |1 | o | oo
1003W ) 022 | 18 1,0 1 gpy | NMHC MBS r = 0.978
& 0.20 188 y =—0003+ 1.008x
CH, famMEEHR r = 0.974
y =-10.098 +1.062x




FUEEM & IO R BB 2 40 5 STHPREE O S

5
=) E
! ] M L]
% 10 [ w 0
ﬂ |
, ” ” 1IN nn
g 53 8 8 ¥ 8 8 8 5 8 8 3 8 8
S S 6 & & © = s S8 S8 © & & o
NMHC #AE# ppmC CH, BE# ppmC
! 0.016 g4y 0.014 ¥ . 0.012 gp-y . 0.013
2 MEEZECVICERLEEEE 2 EMr L8 g 5795 v O RSO
SEST EEHex 2)
= & & = 2 g
- - 1 |- . 4
STz g E ; g
5] - 1 jp——
1 1 T3 Py 5 -
2 = I g
s - : : : :
i iy [ [l
NO. 402 % NO. 402G | NO. 1206 W NO. 1‘2[)6(3__ NO. 1403 W NO. ]403(.1_
1980. 8. 6 7. 3517 1980. 8. 7 11 . 097137 1980 B, 7 16 1 18" @"
[ 34 13528 ¥ 110713 aE 161828
# o 3508 -t 13935 oo 12931
wE 360 m o B0 m - 30 m
3

FZieBT AEEE SR LIBEOEA s VAFHAIBROEA /0T T 4

MBESEE =TI L, BF 360 mizkds CH,, NMHC 247
ERO—-FrERR L+ FN2EANL 120
CH., NMHC ®#ifiid ppmC
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Wk

&) S 5 [ ) 2
i 1 2 1
= =* x = @ o
=3 = o =] =3 =
5
9] o] ) 2 8] 9] -
1= g & T o
2 g 2 8 g z E
Hf 1
#owmkhEA 5 R MBI EIERALL = MR @ TR L, s A ¥ v
BaORs 7ot F74 FUERFRBRICSRA L 2o S5 OO Y o= b o5 &

Hd4 HEG(Tmd Ery~NBETA)EZHOTCIT-2, A5 vABETIBORDE L
SEAEEE (MMEEE vidoy FOES E Y IREH) B ppmC

3. BREURTO NMHEC, CH, DEBELICI2NT

3.1 RBREMBIUAE

BEASE 01 D74 75y 2L, 6AONRE Y 2@l E, REHRIGEN
ZHGEBREICLDBAL, ABLd 3, BorASHARcLoord 2. CThEalifEsd 5,

Pli%, 1,3,5,7.9, 4B >0 T OB E{LE R 5,

3.2. ERERLLIUEER
HEEERLXb iR L i,
HIHAEO NMHC 3 0.68 ppmC T&H D, SRR 0.68, 2485M#%D0@130.73 ppmC T & »
oo OEERIEIC0.80 & WAHENHRA, CHEIvsix—va it LAMRBELEZOND,
CNEBWLEBRESGRITISTHY, THHEHIEIIFSTH -1,

BAHERE - &/l

REH

BRRE
FE

BAZHF -

LEEMEH (%) = % 100

UBEMBORAZHRAITETHAS, LOMEIABAMBELE S 2 L LiH 50T, NMHC
DEOEHNE LI AFNENEEL OGNS,
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WUZEHE % 1o RALAREBLI G 35 1) 2 AT oo iR

NMHC @5 L#aom b esa B2, B, T.X. &), BEMICH 7 RE~DREND 5,
UL, NMHC® S it Ric BB REA RSN D - 20 H, THSOESORER
AENMHC HEO <7 v+ OERENTSH -2 hEEZL NS, CHyC D W TIRFEHHE L it
ST, PR 1,73 ppmiz it U S EFTE O 1.77 ppm, 24RHIB O 1.72 ppm TH - 72,
INAERAREBECTETE, 29%, EMFERB 4B TE 1. Ld>T, CH >0 T
LI EE A B,

ppmC
20 [
i CH,

semmmmmn X X X K — 3 ><
il
S
jas)
o 1.0 | NMHC
o) o
E =P T T =0 —mmmgama L Om = ===== n----°
Z

- -
0 1 3 5 7 9 24

LTih]

5 WEEZXEthT0CH,, NMHC OBKREL
BERSAERKRIC 6 EDE Ve BTA L, 1~248/d CH,, NMHC ©
St e e Lz,
DERAIE R, wrEN SIS icBERALE, 1979

4, MBRBEUARKEIERYEY (B), Py (T), 2Ly (X)OEREL

4,1 HgEn, HE

NMHC o IE & N TORIBELL 3TATH » 12, CORBERTIE, NMHC OE/L3A#E!
MEBED S v ADHERNTHY, BRED LD -1, LH-T, REPOILALOHC
B, #7ABNORFCLEELE V) STAEMCEBEIEGATEVEFLON S, LinL
HERTHADH C.EH 7 AR T3 HAMOh TWADT, Rz I Vit >0 THEE
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iR

iT-7.

SREAHE, URTHRET ORISR TEIRLD 4 B0 TIT» 1, MIEER 2ppm EL
Fro CORMDERIZEEAENE~HTpomD A — ¥ THY, HED ppb LN DHERDIE,
2 ppm T EIIC < 100 (SHETTRAT 1228, BHED & CABRERAMNCL > TITASRETH S,
2ppm% I ml GL-FIDicMA L{IBE, ~vErofar—7Esidry Y10 2T 205mm
Etih, =2 1mmM4- 0 DBER0008Tppm &L B, LD T, FEMRARS/N=3&L7
hid, 0.03ppmiRREE L5, ¥ okE (M Lo, 1246912 54 B4R E T TN
£ B. T. X. ORMEAEHE~#, s, TR L0 1ml #2¥Y v ITHML, GC-FID i
Ltz Bk, NEIE vOAS A8}, HRTORELE<DH, MAETICT -7 ZOHER
i1, 256~30°CTh -~ 7e

17 BBEERIUVEER

HEBHERER -6 R L1,

M OE, 6HEIT 4%, 128 T 6 %, 24 TI0%, ASESRITCITHEL Lic, WbE
i3, Ny Y-ty yDIEICKE (LD, O-F YLy 4BMERE T, 6HR
Dliz,

cOLEMS, MBE B3 s/ itERAc 3 LA RE (D, BEERE L biC

1.0 Benzene

o o
v —. —_ _Toluene
.o pen

b T Ethylbenzene
% I . —

e

05 L O — Xylene
L

0 6 12 18 24 30 36 42 48 54
B RS

He HEEECvyMicsds B, T, X OFEit
gmﬁmﬂﬁuzwm.ﬁszVwenm,&A,ﬁax%ﬁmm%)
(wamwo
1980. 8 /5~8./8
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HLZEHS & A O PR R TR B 5 ST IE O R
MRTLH EMbinots, Ldi-T, “Nv¥ v IFolasfomanid, ~reromlbEis2g
W T s BTHL T LHETIE, ThUTLERBILHTED,
HC 2k LTOMDREEA L HE, B T. X. @ARAICHD HSBER B, 0 RADFR
D LD TR BHMRON D, Lnl, WODHOHURNDS ZELL, SHF
HTEBMORET3NETH B,

5, MBEHELOMEREICE T Z2REHE

5.1 HERAM, FE

ARG & - TR ARG AT 21540, TRe yRE 1 3REREONEREC LIidh
i od, £hTDRENGMREE TRAN T L EBRSE L,

Z TR vy OMEREC B 2ZEEERNTAHI, TR /1I0KCBEKSE 1.5 D
EATRTATE@EE) . 3% 104> T oATEZHBRT 5.

5.2 HEEER

JEEIBE VORI NTYMIE (LR ERIUTH » 70 LT, COREDENT
HAUFIMEH LRI 50,

CEf EVOREREEREE TIRHBLIZECA, FELVRLACEEEHTWSE, 345F
KL L ATEROME D 4 -2 BTN THEHEBRT & -7, MEHER, ZOoEBRDPS
LALDREIFEEAL SN, KABTT) I3RAFEELESAKBROESZL OGNS, LU, &
BN ZRTHDI0, AH—BETHEELCBERELATRIET D, LkdiaT, BEL
TEARALIRHERD D b B 2o il s & THD,

6. AHEREEMCOIFL M C~C RO IYFIx—v 2 HB

6.1 =AM, HiE

SEHRIESEI @A LAc® Yy 7 BA-230 T, 770 vRu—XTHY, A7, Jadf v
b7 7a0raE2MILTWA, £074:%, 770 yOINAMEATHELFL YOI VY 32—
a YWEZOGNDL, £LT, zF L ryiHELAKKMrShET sy, FEF Ly, FTay,
FoOELY, AVTE Y- Ty i o0 THES R T,

SR, ARHIIGEEE20 1/ CHEREH I bO 1 1% GC Bl L, GC—FID THFL
7o

6.2 HBHERRIUEER
ABERT R 3R LT,

TF LY DEE, HEHEICER OM B ORIEEA 0.3 ppb TH Y, WBKH 0.3 ppb TLF L
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A

#£3 BEEREBHLOD G~ Ciistnz vy I VEE

HAL ppb

HELika jﬁﬂﬁﬁ%ﬁ@@ %
] | #®

¥ v 0.3 0.3 0.0
. F L v 0.3 0.3 0.0
TEF Ly 0.1 0.1 0.0
B N 0.3 0.3 0.0
FarL s 0.1 0.1 0.0
A w7y 0.1 0.1 0.0
n -7 v 0.2 0.2 0.0

Y OEMIZED S lb o f, thORS S, ERE], RTEREMBESSHUEM -1,

Co ~C i BIADE A IZ 30T, COEBHSGD IV I7—vavdELI TS, T/, NMHC
DPFEBETERT UL, HEBERG] - BT OHECELEREDSNATODT, B ORI T
YEIGx—va rdRanEEIShS,

7. LUAYTANLRETS NMEC (220 T

7.1 B#- Fik

Y03 T A, BB E—TERAT S, 22T YT A SO H. C.0 RO £
318, RBRET- 1,

BAZIHAHABREHELIAZE Tmm, NB4dmm®D Y 2 v 3L 7% 4 m o MEKRENL
TOEMLAIG, Zohs NMHC 0.27 ppmC, CH, 1.69 ppm DBELRH 2284 100 ml,/ 57T
RS HES, NMHC, CH,BEREAMSL0HE~TAH,

7.2 HBER

HBERERTIKRLE,

CH, BEEZEELE Y, UL, NMHCH Y ) 3 ¥ Tad ZHREBI LS, F LWL
BmERLI, 0.5ppmCIEECRBEAGEMET S, HEABMmM TS THHETHHE M
Dfrot, Lzh-T, PHBAT V)3 v Tax@HT 5848, +HCRBELsET 5,
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CH,. NMHC #% (ppmC)

&7

B 2 A 2o BRI S5 4 5 TR O RTIR

ir
L .
3 -
2L
—
NMHC =
—r——ﬁ#ﬂ"____ﬂ—q
1 /x
‘/‘
./‘/ CH,
L R
" i 1 1 i 1 '] {I
10 50 100 200 400
) AU L, TEX em

)3T LTI EMB CHy, NMHC & E & (BbER) & oG
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B AHFRAFFRMES D495 (R-14—'83) HLER S S RAKRRA OBIAL
Res. Rep. Natl. Inst. Environ. Stud., Jpn., No.44, 1983.

MERCEDRILKRER S OBERE
— FEOBRHLSFRER —

On the Measurement of Hydrocarbon Components Using Aircraft
— Validation of Analytical Method and Results —

BEER'
Sinya KONNO!

22

ARAPDERAAR L, AL L TRV IR KERNLERTHE-T, HEDLET
B, HRALaw 7574 — (GCHE)ERWTRABERTHETEL L, 4. GC #®
HEBDO—FE, KREA 4 VLRIEE (FID) 1, LA DOC - CHEEBLUC—HE
BPLRBREA 4 LS, ChEHETLIARTEREITH>OT, RILKkFiZ FID -
GC ORFERGAEBTEZMIMRTHEEVITENTE S, COLHKGE izl
TEHRERAOATTL, KAPDRIKFIC DO THEE L 04 DRk p BN,
HEALEREINT VA, LL, £ DRSS M Lickd 2 TAHANTHY, BY
REDFROCELE AN, ERcSTIBMBEARNL LI LEHTINTS 5,
SHTRIDRIE (T D358 GC Th2h) i, —BICBBBHLEIHCOBEHRIED THE
TH->T, ERICHELLRETHIERTONS, FHOEABEELL, SMHFEEO
REST (7232 DRFE) TR BRI AT, —EOM 4 RiE (— KB 570 D ONHR
Bl @E o) ToMTEEERLEBAARLET. OoBETRAEN LR
BERed, FHRECEIEL DL ONBATE 307, REHEROE TOHEIPIE 0,
—, BEREL G, RERIEE B¢ TREIATY, REEES B L TN
KHI5LH2UFEEZ D, Thid, HFESL*HARBCRE TEHV L EBEEDE
RTH2H, Cofs, ABHRREGREIERE 3BT cBBs 5T Lt b, i
DR, ERICF L ERES AERECEROBBEREST Lt 5, L LEORHE,
ARONBEAIRE T 0d, LARBRE, SAMBERE, SAMER LV -k

1 RO 54 SEBE~ MV AHDIEHERNFAE EOLAE€ Y 5— T 338 B ERdnd EAXEE639)

Saitama Institute of Environmental Pollution, Kamiookubo higashi 639, Urawa, Saitama, 338, Japan,
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B ER

BEEAHAEE LT EHMTE, AFHOERIEEORMNMREES & TS OB RS
REZ BT EHUETH B,

S ARG R R SR BRI R ALKERA M OEE A MA 52 &, RO
rsid, R IBRPFALEETEILTEILETHD, LEMNCENLEY ¥ 7Y v
J v RAF LOBEPSHIRSHELE, 1, CClLBRILKRRODFELE—OILE-T
b, SSEE kA 5 ARRE, fEBcECTEREARES W80 -
FTEAERE SN TH 0T, LWIFNOHEAZERALTIT AR, AA0BNA L K
H{DiThh-THD,

1. #FAM

WIRGAFE 7 MR OSISHE TR, SHOE%S L UEHBROTELHNE LT, NO, NO.,
Oa, ITT OV VENBENEIND A, 7 oV vOSTEEE &L CRIKFEIE L TiESE
HEEHC & DIEEERAE SNk EMEAEEE 2dRMENBiIcES#h 344480, TE
U EEHRENER A £ { L hid s oo, gbkfiiconTidde 4 & vk #k ( NMHEC )
DA E S LT ucitinx o, oot NMHC (HORENfEE DD TEE LT B,
ZoZ Elcky, NMHC OFHUIE a2 2 E-—HABHC > TEBTE 25 2 R EH
WA EWIEENTTL 50, RO BAOSFBNicR 2D DABEMS S, LiL,
EFEEOEM SR}, HFFECRATE IR ECHELOEEZRCIBEELAHYD, W LRI %
FOEEREREZN L S &, NMHC HoeBiERic BV 2pR 00T, BB 20THRST S
FAEEETACEETEN D, 20T, RUOKFARAOCLERONEIC S W TR AT -T
Z OEIFT NMHC % figh 95 LMk, KA s iEoEE,» oA HoEERRE O BRI B DT
BTHEGTE L0, RIGKBEOHE RO KHGEERTT S E & Lic, 2hd, stk
DEEEEWT 5 C L TARAONFENRICHOBRBELHHHETILDTH-T, Lpbs~NER
B RRAE S R AR - R AMBO SR A LB LN D EEA GNADT, —EORNRICD
> BRBRERSGER AR ON A L HURIGTE c B U r BROFRE X 8% 5.

LT, BHFT~NERAKELT, 2F L yOEBHRFA LT 5 v &1 F L v OARY BT,
CNAEELT 28N EABBICBE, 2415 LY ORBEERLE O IR S OMKHES
RILKFZOMMFE VS HINCK AL EMNTE S,

2. HEEERE

2.1 EREOBEXRRH

BADITIC & > THBEHHEATE L2 <&4 »7 ) V727 L OFEHMRHREH TH LT LR
HAoEY ThH LN, NMHC OHHflkc s ~TH2{RUT LTH-T(NMHC SHRE® GCTH
3y, BigH 744 5Bt 350 Ths, CDfcwd, —20HANE BSicEl s Fibe
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R & 2 RILAERS O BEAEE
R, R, SR OBAFRBNTa vy I 2 a YEEBLEMS, NMHC @ #Hifll & 5%
BT RBTEAL SR T AT ENEENE VA S,

BAFAR, AREROREE s el LAAHENERORRE TS0, BEPHRCELT
RO R AHR T 272 00FH0E iz, BERIROBRICERL TH#HS L H0DR <
~ 2 ORBALELEOERDSH Y, £/, RECED ORIERED BRI ST IEE OB 5 AR %R
BT AT LI, AMOBECETEELTLSL ) LEEMERINITTILENLLAL,

2.2 HHEESH

PEBATBCEYLIRMERLLT, hoT 7 v 7any FOERBEAA LN, ZOMEi>
WTOBF bIThNh, NMHC OHEITHBEL THEHRO Ny 7 759 v FAEL, FHlEOE
i BRINZE DR T, 220450, ErlstHLizE »T5e 2 759V 2 L8
AEMECERTIRACLOTE A2 7 AMBE Y Y EHMERIERT A & & L,

DT EicfE->T, EBRROHGEER» SZED DREABEHE (2 g 15—y V2R
EHHOBERINMSFIOWMO BT HEMNEL, 1 S5EEERICHEREEES 20T 2 5
ERE Li, vHbE, BEE ACMERRL TR L FE2HE Y TIES 2RO L, &R T
HERYy P THRESZROLT HETH 5,

HEE YA ORE (E2) 5 15 (L) o et 2 (HZEERR) DT
OEBRDH LM, SEERALLD T35 TH, MERFA M5 LA BRERRTLHEAT
L LA YLESS L NEEIRCRERENE LTV 5), 20, Miiicy 7a v s
EEG 1 EROTEAR C Y GHRSHEE, NMEC OBRT AOBASE Sh ) % @ H
FTHLLEELT, BELLETOREF R P2 LAER(AGSETHMBEIN A1), 15RE
TR CHBLECERATE AT EMNL L, 22T, MEASENMHC FHz AL, ¥F 11 /K
ARHMEdT 5L EL, NMHC HOFEER ( NMHAC SO EELS 2 AL EA) 2% 200 ml
(BRI0ml QY v T un—-7TELUNRRBERSIC S - Y TE 2 LRBEY, 300 ml KA
EELT, 13FEMERRT A EEREL L.

o, BHL LURMEROMR, KL T, BRIAEIHT 2Ry — 2% R LT,
RAEITFNTERT 5T L& L

2.3 EHEREE

MIERIUZ I D258 & LT, W 1ICRT &5 SEARGUER IEET 4 MR L /o (EBREORF
i3 NMHC ol FEoHes BRI i v,

DR, BTAFAM I3[ RN LH B =— FPAREABBEELLL(BEONERI TS
Mk S L) RET,26 |/ min TRIIL, HECVE9 |/ min ORMERTHMREE, 1.3
SUERFETAT BN RO L DOTH B4, FIURMEAILOBiMic s 50T, BBHHEEEL <, A
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R¥fE1
HERIC L 2 L EEORNEAORELIET L &, EHEFSOREICG Ohs 3 IRETIIERE
DOHEHMETOT, TRV EPEBRRT I — 2@ lOMEAERET 24 ENHLHD
Faiodd SIEERENSE O,

ES

HERS

B1 SORHRECEE

2.4, R{LKFESBERIS

HERRTEIABT, AR d8E:2Rz - A TRETTIHERE-TEY, 2055, —ik
BLOZRERPEOBELFHVEREIARSI VETFHINLIRESE (350 m) TRAKELLFZTo
SADAREBIC D W TORBEAERT L &L & Lz, Ok, 4BDTROBNEBEE DA
&\ AC — 685 25 350 m OFUTICECAE L, T N MK ERAEHENESE, c 7o /1 IiRHESE
LHEAERELH, ZOBOHEENBOOLRTHEAEL CORBRAR TS S L AD, WEJIIE
#IL(139°35°E, 35° 15" N) o EEPFL (139°35'E, 36°10°N) ik E 52/ 100 km
ARAKFERS DT AORIRE Ui,

L ORBICHRITEHEIC L 0, bd SEAT ZBELEIOEATIRENH LM, VTN LA
B 5 MM (Bfie UTH 2 M) TIREIL T 1 RiTHE D128 215 2, ¢ MBI S A
FIZERGATH 4, | HIZEEAEMON29%233EFTH 2L AL LEAKMR r — v od
THEAFAMER TH» T, SOLMRTCLZAATRATICLAENRIOT, 2AMNICIIES
HRESEERTAC Lz b, ERLEBLSRREOEBIMEEEH 9 km, £ L TRITHIR (4~
5.5 B SR S RFETH 5.

3. 9E

3.1 HERTICETINOEHE

B AR ERRIC Iy Y E2F LY ORBERL VS CELE, 1 |EBE VI ISETHAS
NEFEEE VST ET, AHRBEERET - T GCIRBATICE, 45 L BTV I+ FO
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HUEHC X B Db o B

bOEREHTLE, BLUGCODT w72 —va YEMIZIVIMO E5FHT 20 &% AL
LTRETE SN, HAEi4#E L CoHERINE & £ ot 250 F885EE, RTmEE» S,
SHEEROEE R (BHOEHe OF, EWLGER, i, &5, HRER ERScdA T
HEED AEI O a0, 1 FHB 0K TE 20HERHRMAEE N T 3,

HEABHBEI—ETHLY, ABLECHEEORMELLT, TEAEIE{OERLTFL
b Linl, GC OB LM 2 kit dH 2SN FO STV ETH 5, T2 T,
STEEIREATE 5 GC AR EF NI ET 2BETEER, M0 > A THE LB 2B
Himiben 7 LB OELHERCE T A DHHROME, £ L TaWELcitSs 2@ oL
HEFEAOMAERE, 20MhO#MBEEEEL ER, RO B EEEMSRES fif,

3.2 SFIEREH
1) GCHEMNBELIBICENTNS »F 7 -7 & {{EEd, NMHCH &R —Hirc@iEd
NEL L,

2) ABOKWHNBHEEE T GCEARAFAL T, GC Mg e iTiEE L4 ~& 2 &,
EHR i FRABEEERN D, 1 1EEC S T00 ~ 800 ml (ERAR 4 — & &) % B4 5,
3) S8t H 7 A0 MO, D0IVDT v F a—VYa YiIZBWTY ¥ 7 L—aTIIG°CET

OABMNCHERATEAEDE L HIRMAEND
4) GCOBEE v T L A TORET, n—~+ 9 vy THEBIIELN FRMEE

Frho vy vETIBELE S 2B,

5) A7 LARRBTEREENERAI LTI TRORLERTHA 9~ 2R R ERE RS
DIFHRIREIDL =254 VO LABFELLRLIDT, 9~10EBC S 7 o2& HmL, HBHE
B (7 b= 434 7)) I CHRERS RN I S ROBRICH A 5.

Pl @gtbm s, T2ROIBIBZ e % 12405 6 B s it, 1lRfTHicb 2 B L T
Hizdhich, 5261 BoERSMTHEE L+ 4, Chicitd i, EHER 1 & T, 18R HH
&6 Rl KD BS RS ic BT, 1B 5MIT, 3AMTIARGTO® IS, FERO 2RTER 1A
119y, #ETINZ AV THA I EERT A & &1,

3.3 %8B [mLroEM

GCHREHABMIZ ITG- 2A 2ERLI2KE, 4CMicyz o= Yy 2 TAZEREL 1K
@it 3R, TREFN GCEARDABLARBEEEY L b0ERE LI,

BEIERM D GC 5 (C— 22 K TAIZIORME L, 2OftH&iis LTHER Y7, wXA2A
— %, HE g, REMERY a7 -erHEgEL L,

B 7o, B0-804 o w2 DGHET v FIL20%R 7 75 v EEFSELLLDO%E, AE3 mmE
EIMDRAFYLRATACETAL, 140°C TUBML L~ Y7 Lk bD%E GC1EHLD 2
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RYHEL

FF o5 6 FHEL -, _

ey 760°C—10°C/min— 110°C, IT 20 min & L, @155, #SEOLEc
M3RNZEETLOT, 1 XS 0OEEFMINTH S,

RBLILA 7 60BEH, SEBEMTOL -9 Y IOLTRATFEOT, RiCERT 2188
3, HBEEI LTHAY 3, £ LCAMORAN -1 3R Ice b 5 OB EHLETO, %
DOHEEEEEOREICH TS,

F— MBI OV T, ERABEA VF/L— 480y b AR L& cEHd B8 5 | OEE
EYiC, 29 ¥, 2F Ly, Tay, n-F 5y, n-=vs Y, FNFN100 ppm FIEE 55
BEAAEHNEL, BERBEARHTEE, ANBAOSEBIC010m 2H254 Loy
YTHALT, 79 ¥ MR ABOFREERBLT 5 60& L1,

4 BRELUHKRE

41 RWAHFE

3EMIIRTO Y5, BERO 2OEBE 5 7 VOEET -7 | Blic B bkZHELRBE L. 710
EDORGT THRERP S 11T HEMEB 2, ZOS B8RSV TAROERHAH Y, 100EEF
—s R oM, CHERTCLEORIHE, £1 XHRINOKET,

#1 B350 m itk B EMBRABRILKEN S 3T R

Date; 31, July 1979 : " Plight No. 111"

unit; ppb
Sample No 113 114 115 116 117 118 119 120 121 122 123 124
Time 053150 503408 053633 Q53862 054025 054224 054419 054616 054809 055007 055149 Q55358
Longitude  139°35°
Latitude 36°10°  36°05° 367 00" 35°5% 3550 35°45° 35740 15735 35730 35°25° 357207 35718
Ethane 22 53 4.9 5.2 7.2 9.9 4.1 3.9 8.5 8.6 i1, 13
Ethylene 0.2 0.8 1.8 0.7 2.7 3.6 1.3 29 16. 12, 27. 20,
Propane 04 2.0 04 1.8 1.8 5.0 14 8.6 7.3 17, 8.3
Propylene 1.0 2,7 33 65 38
i-Butane 0.9 039 1.2 1.2 0.8 5.4 3.3 8.1 44
n-Butane 0.7 0.9 1.2 3.2 0.9 6.1 7.2 12. 7.4
i-Pentane 0.4 0.5 08 19 1.6 1.2 40 65 43
n-Pentane 0.5 0.6 1.4 1.3 24 26 6.1 3.2
LBP-Totl s 13 8 13 37 55 93 39 153 148 291 187
Ethy/Etha 0407 0.15 0.37 0.13 0.38 0.36 1.8 0.74 25 14 25 1.5
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BZERIC & 5 RACKER 5 O BEIEE
#2 G350 micE i BEH AR LKRFER D SRS R

Date; 31, July 1979 Flight No, 121

unit; ppb
Sample No 01 202 203 W 205 206 207 208 209 210 211 212
Time 101200 101353 101549 101747 101947 102145 102345 102541 102737 102933 103129
Longitude 139°3%°
Latitude 36°09°  36°05° 3600 35°55° 35°50° 35°45" 35740 15°35° 35730 3525 35°20° 35°18°
Ethane 12. 73 11 8.6 7.3 2.1 12. 9.0 6.4 9.1 8.7 6.4
Ethylene 20 2.6 1.9 314 22 1.7 6.8 39 89 19. 11, 14,
Propane 2.0 2.2 1.2 1.9 23 0.7 31 3.2 3.0 27. 3. 15,
Propylene 1.2 0.9 06 4.3 23 2.0
Butane (LYY 14 140 14 13 18 1.6 55 34 4.1
n-Butane 1.2 1.2 2.0 1.4 0.7 4.0 28 3.7 15. 5.6 8.4
i-Pentane 1.0 1.0 1.4 1.1 23 5 2.7 23 87 3.2 4.5
nPentane 0.7 3.6 08 0.6 1.3 20 1.5 1.9 6.9 2.5 39
LBP-Total 53 45 29 55 46 32 111 79 108 299 197 184
Ethy/Etha 017 0.36 0.18 040 0.30 0.18 057 0.66 14 2.1 1.3 23

#3 EB350 m i) BERAR{KERIIRER
Date; 31, July 1979 Flight Ne. 131
unit; ppb
Sample No 313 14 315 116 317 318 319 320 321 322 323
Time

154100 154249 154451 154700 154941 155200  15550H (55631 155809 160014 160129

Longitude 139°35°

Latitude 3605 36°00°  35°55° 357507 35748’ 35740 35038 8°30° 3525 35°20' 35715
Ethane 8.3 2.7 6.7 8.9 7.3 6.2 8.9 4.6 8.5 52
Ethylene 1.1 0.8 2.6 34 4.1 14 L& 1.7 22 4.8
Propane 26 . 0.9 4.9 1.5 39 315 24 2.7 24 6.1
Propylene 0.4 2.7 2.2 19 0.9 1.0

i-Butane 0.5 0.4 14 1.2 1.4 1.0 .6 0.3 0.8 1.5
n-Butane 1.1 1.0 36 23 2.8 240 1.3 1.0 L5 31
i-Pentane 0.7 3.0 8 19 1.3 0.7 ‘ L1 1.3
n-Pentane 04 19 1.7 L5 0.8 0.6 0.7 1.1
LBP-Total 39 41 29 50 4 50 45 26 30 13
Ethy/Etha 013 0.30 0.39 0.38 0.56 0,39 G.18 0.37 0.26 092
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# 4 EE 350 micEs b BEFBRILAKHRER S T RER

Date; 31, July 1979 I'light No. 141
unit: ppk
Sample No 401 4ii2 403 404 405 406 407 408 409 410 431
Tirne 181703 181912 182127 182337 182459 182712 182930 183058 183240 183314 183545
Longitude 139735
Latitude 35715 35°13 35%28 3533 35°50 36700 36705 36°10°
Ethane 56 10. 6.4 5.1 66 16. 4.2 10
Ethylene 0.9 1.4 1.8 1.8 27 4.1 34 4.8
Propane 1.3 1.4 3.5 1.5 6.6 4.3 3.7 1.8
Propylene 1.4 19
i-Butane 0.4 0.6 06 1.7 21 1.1 2.5
n-Butane 0.4 1.0 1.2 1.0 3.5 3.4 2.2 5.2
i-Pentane 0.6 3.0 28 1.6 a7
n-Pentane 0.4 2.1 1.9 09 33
LBP-Total 19 37 3% 30 85 9¢ 52 113
Ethy/Etha 0.16 0.14 0.28 0.35 0.41 0.25 0.8] 069
#5 G350 miCH i BIEHARILAGE S SRR
Date; 01, Aug. 1979 Vlight No. 211
unit; ppb
Sample No 613 614 615 616 617 618 619 620 621 622 623 624
Time 855300 055411 055557 (55803 055954 060139 050345 060528  DG0O733 060938 061303 062208
Langitude 139°35
Latitude 36°05°  36°00° 35°55" 35°50° 35°45" 35°49" 35°35 35°30° 35°25° 35°20 5
Ethanc 15. 12. 52 6.0 6.9 29 9.2 6.8 ER:] 6.8 g9 4.4
Ethylene 4.5 6.5 24 9.5 7.1 11. 12. 5.6 6.2 L0 0.6 0.8
Propane 51 5.0 1.7 5.3 3.2 56 6.6 4.6 0.6 0.6 0.9
Propylenc 0.6 i3 0.5
i-Butane 2.1 1.6 05 2.2 06 1.8 1.7 1.7 05
n-Butane 14 38 14 56 0.4 8.1 4.7 36 0.5 0.4
i-Pentane 24 1.0 96 24 3.6 3.2 4.0 2.5
n-Pentane 2.2 1.9 0.5 2.1 2.1 22 2.2 14
LBP-Toral 115 ) 33 102 70 15 120 79 22 19 1% 17
Ethy/Etha 0.20 0.54 0.46 16 1.0 490 1.3 0.82 1.6 0.15 0.07 c.18
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AR L BRI RER T OBIIHH
#6 &350 mick i BERMRILKTERDS MR

Date; 01, Aug. 1979

Flight No. 221

unit; ppb
Sample No 708 09 710 i T12 713 714 715 722 723 724
Time 103943 104143 104352 104553 104751 L05008 105210 105419 110916 111538 111345
1ongitude 139°35° 139°35"
Latitude 35°49'  35°45° 35°40° 35738 357307 35°25 35°20 35°15° 35°45" 35°40° 35°35"
Ethane 9.9 12. 4.0 5.2 5.7 340 64 12. 5.4 9.7 9.3
Ethylene 4.7 7.1 1.2 1.5 0.6 03 0.7 0.5 26 1.8 0.8
Propane 6.7 4.8 0.8 16 0.5 24 2.0 11
Propylene 1.6 0.4
iButane 5.3 4.7 0.5 1.3 0.4 0.7 0.7
n-Butane 4.8 34 04 1.1 1.5 14 0.8
i-Pentane 1.6 28 1.6 0.5
n-Pentane 1.9 16 1.0
LBP-Total 107 107 16 28 13 7 17 25 50 36 32
Ethy/Etha 241 0.60 0.30 0.29 0.11 0.10 011 0.04 048 0.19 0.0%

T AE350 miTE D A EHURALKRES SRR
Date; 01, Aug. 1979 Flight No. 231

unit; ppb
Sample No 813 814 815 816 817 818 819 820 821 822 823 824
Time 150942 151432 1513358 151527 151750 151956 152202 152412 152621 152833 153050 153310
Longitude 139°35"
Latitude 367100 36°05" 36° 00" 15°55" 35°50° 35°45" 35740 35°35° 35°30 35°25° 35°20° 35715
Ethane 5.6 59 6.1 6.3 9.5 34 64 7.0 175 8.1 2.7
Ethylene 22 0.8 &5 L. 1.0 6.5 1.0 0.4 0.9 0.8 03
Propane 22 1.4 0.7 14 1.0 1.0 10 0.5 0.5
Psopylens 1.1 1.1 09 0.7 0.7
iButane 0.5 0.3 9.7 04
n-Butang 1.7 1.2 0.4 14 0.8 0.6 0.7 0.4 0.5
i-Pentane 0.5 1.1 1.0 9.7
a-Pentane 04 0.8 8 0.4
LBP-To1al 39 M 17 41 36 13 23 16 20 20 6
Ethy/Etha 0.9 a9.14 8.08 £.30 o0 0.15 0.1 806 0.12 0.10 o.11
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£ 8 ZEE 350 mick i A {EE AR LKRER SR R

Date; 01, Aug. 1979 Flight No. 241
unit; ppb

Sample No 901 902 903 904 905 906 907 208 909 910 a1 912
Time 181506 181704 181842 182026 182206 182353 182539 182719 182905 {83053 183247 #}lé’gﬁﬁl%o
Longitude  139°35°

Latitude 35°18° 357207 35725 35%30° 35°35" 357407 35745 35507 35°55° 36° 00" 36°05 35°05"
Ethane 64 57 36 10. 78 5.7 6.2 6.7 2.7 8.0 2.8

Ethylene 0.5 0.3 04 1.0 0.5 0.4 2.1 1.2 1.1 13 08

Propane 0.5 0.6 1.4 29 1.6 09 35 1.4

Propylene ' 9.7 0.4 0.8

i-Butane 0.6 0.5 0.7

n-Butane 0.5 0.4 1.2 1.3 0.6 1.5

i-Pentane 0.9 0.6 0.9

n-Pentane .5 0.4

LBP-Total 14 12 8 28 21 16 33 35 18 48 14

Ethy/Etha 0.08 0.05 0.11 0.10 0.06 0.07 0.34 0.18 041 0.41 1.29

#9 B350 mic B AERSRILACGRI S R R
Date; 02, Aug. 1979 Flight No. 311
unit; ppb

Sample No 1113 1114 1115 1116 17 1118 1119 1120 1121 1122 1123 1124
Time 054626 054821 055021 055226 055443 055656 055900 060048 060256  06050% 060719 060932
Longitude 139°35"

Latimude 367100 36705’ 36°00° 35°55° 35750 357457 35°40° 35°35" 35730 35728 3500 35°15
Ethane 6.1 6.5 55 28 52 4,0 7.0 8.6 6.1 8.9
Ethylene 23 33 3.6 0.6 9.8 0.8 0.3 0.4 21 0.4
Propane 1.6 1.1 L.9 0.5 0.5 0.4

Propylene

i-Butane 0.5 1.1

n-Butane 1.3 03 1.4
i-Pentane
n-Pentane
LBP-Tctal 9 25 33 8 14 10 16 18 18 19
Ethy/Etha 0.38 .51 065 0.21 ¢15 0.20 0.11 ¢.05 0.34 0.04
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RUZEMRC & 5 R kKRL DM

#10 TR 350 mick i B EHb BRI TR S ST RS B

Dute; 02, Aup. 1979

Flight No. 331

unit; ppb
Sample No 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324
Time 151322 151440 151627 151835 152044 152251 152507 152707 152917 153126 153334 153540
Longitude 139°35"
Latitude 36°01°  36°04' 36°00° 35755 35°50 35°45° 35°40° 3535 35°30 35°15" 357207 35°18
Ethane 9.9 8.1 10. 19. 6.7 5.3 9.2 1.2 6.7 7.2 9.2 10.
Ethylene 2.2 1.2 1.8 1.4 22 21 0.7 19 1.6 0.4 L6 0.6
Propane 1.8 1.2 t.4 1.6 1.9 1.1 1.4 L6 09 0.6 1.1 0.4
Propylene 10 0.7
i-Butane 22 0.4 0.7 0.8 0.5 0.4
n-Butane 1.7 0.7 0.8 1.2 2.2 0.7 0.7 0.8 0.5
i-Pentane 1.5 1.3 0.9 L0 0.9 0.6
n-Pentane 0.8 0.8 0.5 . 0.7 0.4 04
LBP-Total 57 27 44 60 34 3l 15 28 26 17 25 22
Ethy/Etha 022 0.15 0.18 .07 .33 0.40 0,08 0.26 0.24 0.06 0.17 0.06

FHOREIENESMENEBEET L2943 v 7 ELTRANO S Y oRBEAHLAEDT
BELIHIREE TR R TH 5, HIUCREHR, RTATIHHAEL, 20N 26km B#t3
DT, BORTIEE IETOL RN EZRTTHS,

(LR T, 100 BOERICE0BEEY 25, DTS LERSELEHT
F507T, ABORHENRMERE U Tk, RT3 XHo12875 0 LIsHolic B L /e
0.9~ 1.1 km MENCHic b bDERRKECEMNTEE,

KOETFTHMESBOMFOBNTS 25BN ic 20T, FDEBIcLLHEd5ryvbF
L OEFERT, CHERMTLIERE LTOBREE S, SrdREAD C;, ~ Cs @ #8 Mk
¥, LBP— Total &IOS Liz ppbCH L THRL T2,

4.2 TFL -y HRICLBZIFHESE

BRALUKFEE AR IC B0 T, FIOLEW BB 3BHABTOHUTHLME LT, FINS2EC
EfES N RINBEBMRKARELERE " 2d 2, CORIMTT - 7o, BFink->TxF
LY DBEICERIEEENS S EHRBINTEY, ZF vy ey vHEEDE, T2 vEF
— PO EBLFEE 200 mTET2~4iea8hLTEY, SAOLHPLEE 400 m Bl ki
BEE02~0ABEORHTE -, COTEMS, 7Ly 27 v EAIFTHOERCL
DBLHIEMTREN, CTNERTTIBEE L TEMERICEREE*57/:2, LBP - Total %
Hoso sk,
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RF{EH

WA ENPG, Ty vEABES ST LYy e 1y k% LBP — Total {ppbC) Tz
LicBRET 5 M2 g ot b,

B 2 DIEK S B ORSHFOFEEEN TS 245, £0ERH, HRLAZEBRTREINIR
AR O FE A, x i 20 THEILB®O, yihic 20 THREREFIGORE-RETE S
CEAEMBELTOCETHY, BRLEASHSE:L SN, HKREROBHSREST-ITh 12
EH, & LICBROBET, SIS 0, RBERERLTE 27HEENSH L, £/, RLtDosHd
MAEHEEICEERE VT, FOAMCHITT WA TENR, TOXHADREK
ZMR NS ZREFERETEDLEBEAT VS,

T, Blbtocs i, AAEPRENEL2VLE LD LA 0l RAT, 252HH
F D4R As £ D IR %48 L CEFlo@E A mic Kk T—HBL TR ERET AU o, K2
DEESDOPREEL TS TORE (¥ = 2.5 x107%%?) OB, 1A & RULER OLbic
i 5 L EpFL SN L, dHbb, AEMKEITAE, REERCHEEELLTERTH- -
TEERL, GEshET i, IEEEAKE o o, HNRIDIEL I L 0REERIE
RAEHETH- 2 EEBUMITRT DL EL S, SMEEBRELRLICENTOERELS
ORI N5,

4.0 J o /
+
- J/
— -° . o
o
o
o o
(¥ o @
=] o
L0 o
(=) +]
o o o
o
o o ©
E o ° 0%
=] o @ o
S 0.4 ° DO%D * ooag b
O +]
§ ° © ) Be ]
E o° @ o
= o o 0
ge ﬂo o® R
o
o Bﬂ
o o o oo a
o1 ot o o [
o o
o o °
o o o
[e.¢) [84)
- — = -4 yL32
+/Q ° X X y=248 x 1077 x
0.04 / s ©
| Y 40 10 400
LBF —tatal (ppbC) {x)

M2 SHssiRGET)
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LM & 5 RALKER A OBBEE

4.3 SNEECEITIRES

1) TeF L ydiEiikil

WanhEicEd 7 e F vy DIREIARI T WA A, CNEEETHEDEICED, TeF Ly
ERETE TRV o v 77 LPREEECICOE » fof2 0, A& L THRIFEAM S 4L,
B Lt iy

TAeF Ly ORENEYTTIh - M, KEOROKELBATH 7 AOEHHET L (HHE
POKMCEDEDEEZ LND), T2 FLYORBRNAHEIIICAEL L S TO 3 HRE R
BTLT, FCHREM S ST Lick b, EFEHETE, FRICH 7 LOBRBISTORESH L
%, GCMfn REDWRE AR TIT - 12, TS 7 47F%M ORI I RIS 38 45 5 2 4k
fweEEDH,

2) BRI

Jaw 7Y ADTIcE T, EHRAZINE @ LT0.4 ppb BETH- 7248, = F L vic
WMLTHE, =F Ly 27 v HOHMNCAELL Lbh- T, BEALTO.2ppb £ TFHUIL 720
BB, STEREL BT AMATTRLAL) RBECEDOMEL, 77 v HOTRIMIZEDS
g, dEHIGO LT, BEARRHSH»TH - 2,

CHUCHTT BRI E LTH, #7420 T, @7 id~0Rs 75 va—-F 0 v 71HLE
WAL L, fEREFMOMME AAIL D AT, e UAE 7 o~ b COMMHERENICE Z o it
HHHNTHALS,

X ik
U Wiy S2 AR, bz 0L S I AR e Bl s sy, TTRM T ey, RRIB3 AR 12
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BB ARHAREE #45 (R—4-'83
Res. Rep. Natl. Inst. Environ, Stud., Ipn., No.44, 1983.

X7 oaETET R LRSI TRROLR

On the Comparison between NMHC Analyzer and Components Analysis

o
Hideyo KOSHIO!

1, LI

A5 IRIKFEAIHIEENCTHEONIBIEHLE, Ay vz L 0B SRS T
BHEESHT LB LW IEXHEH, TDEC2VWTOWEILEDHEIATENY, T
OEHE LT, 49 viR(bkFBETHALE (NMHCEH) 24E5 7w — 7 (FTH, BfHer vy —)
EMREAR ETT 5 7 v — 77 (FRAD) D3R - Tk o, R—RE %5473 58S D 7ih- f2
©, NMHCHOEBEEZ 1 2BESFRTRTH L L, RUHK Mkt 2 6 1pph 4 —4 —
DEFRORBXREN ST OND, HEDORFELEL CMMEL THL T &3, F— 7 FHIEiTS L
THETHLLEONE /S, TOMHMRPREASIGIOER v ~TTEE RO T RS 21T- 70,

2. HBAE

SEHLH Y ~AD DER, HZER GIREBER) £ 7o, CORMERALOR, OF ¥ <AD
o T, HBAHITHEEETH S QRFHELERICE L VRIS LEY @NMHC D550 2ppmC
FERE (FIMEABRORES) Lo T—REMEIGE D @NF YANANESTH S, HEOBHMAST
H5,

(A) 3 2 5 v EABFEIB IC L 354

ERUADLORAL, MOTSTREAEILT S, HARE HCM-3AS

(B) A2

1. M54 R ~E Yy AEFEE AFRa QBT AR, A—2 T 210 G IHXMERT 20—2)
Kawasaki Municipal Research Institute of Environmental Protection, Tajima 20-2, Kawasai, Kanagawa,
210, Japan. '
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I

Cp ~Cs ¢ BEEBFE TN 2 G CHENRTIC 200 mL 5y DI T 8 L. GC—FID et
L, MR LITRT.
BREE 7 oY 1000 ppm % 0.6 ~ 1.6m] AL, FORBEHAANL, B 5o X
D Reh o, BRI ETE2 I L 51 (Co~0— & & L TR

*x 1 HR7ua<=w b7 375K

B sk EMGC Mg s bR FAGC BTXHGC
GC & W o 20-K
o # KEHEAA EBRIB(FLID)
fno7 A PiE3mm, R 3m, 257 L 2%

A F L | 20BRITIY TEETM | 208 TCP2 OB T W] 5+5F Y34 +DIDP
7O0ESNTW-AW

T A K | i+60/80mesh AW-DMCS 60 80mesh
60 ./ 80 mesh

- B 5 120°C HiH 5 110°C .

A7 LRE ) 70°C {0 i
TAEEAT s am ec s au |

HADE XML SERE 250°C

2N TF —Hz =E  0.9kg- cm? (25°C)

TR A A 0.9 kg cm?

3 g 2.0kgcm?

Ci~0—F b AO%tETI16 l@ﬁ?‘%o MR 25 Lz, Fry~iddcidoo
aNEBETHE - dTH L, conb, GC-FIDEf#td s, Shrdefadk - 2.4 1Kmd,
BHEIn —~ 4 20000pm £ 0.2 ~ 1.0m! #EA L, BEEREFER L, 25882032 O BT &
bk,

LA EOSEAETIT - foiiisy, DiraEa e Ric U, ppbCHasE L TNMHC & th#d 4,

* PEERA 8~ 16 | &, M ORBESTICEA0EREmE €20, Eﬁﬁﬁ?ﬁ%_f_b‘ FBTH B,
O THIBEICH 2046 CREIFTOMREAERTS oo $4H5, 161 TLREMRSE b s AT hE
»n? &u\oct’cm;c FZT1, 2,5 8, 16 1 o THIZEE GCHICIEEL, MEIE GC—TIDTS
ILTHOR A C— 7 MROBEGRERI L. Thd Ltfﬁﬂlﬂﬁcmm R 3T TH S
c:@i:t%ﬁ&?ﬁiﬁ@—’&ﬁ{v, Bl ENSTHE T D0 TR L, (1) ok & i1 RO
TE# ot COEEMG 1 ~ 161 ETHEBEAGTE I, GCITICHEE 16 | g LT h il Lpnid
O ELH RSB LN,
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F A X ABFEHRE L AHAHATEE R O Heg

10 mm, min }

500 -

Hz o awb s Al
Fr—FAE-F

(FoFia—4% 107122,

o'l“5l. .10. .I15..
7S Rt e

M1 GCEEEILI I ERBRBLREFERIC>OT

. ABERRUEER

A 5 v HBFHABTHT Li: NMHC OREREREE 2ICRL, C ~0—+ &Ly Ofils
PG IR Ute CONRI 0= b 75 A% 2105 Lo

Co ~ 0~ F ¥ 1 YIAYOFRE, BiEFC L - CHR L,

®2 x5 VARSI L IHESOSIT R

it ppmC

Bl S [ % NMHC CHy
| 0.20 1.66
2 0.19 1.67
3 0.18 1.66
oy 0.190 1.663
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HiEEE

#3 ErRADHELROMESTER
{ ppbCHR 3 ppb x C TR d1z.)

Ble-s PR c = x

M ppb ppbC
1 R 2 2.34 4.68

2 I LF v 2 3.81 7.62

G2 3 S 3 18.82 56.45
4 FoEL v 3 0.30 0.90

Cs 5 TeF LY 2 0.01 0.02
i 6 ATy v 4 3.44 113.76
7 n—7 4% ¥ 4 4.35 17.40

4 8 1-7 5 v 4 0.28 112
9 vA-—2FF v 4 0.12 0.48

H 10 FIF A2 TFV 4 0.09 0.36
g 11 4Ry 5 1.62 8.10
| 12 n-vEv 5 1.38 6.90
F 13 2 G 5 0,09 0.4
1 14 2m—- vy v 6 0.48 2.88
D 15 Im- v H v 6 0.26 1.56
16 n-~&F 6 1.48 8.88

16-1 2Fnw-vzoxvsy 6 0.22 1.30

17 Zm— AV 1 0.53 an

Cy 18 3m—~F Y v 7 0.54 378
5 19 | n-~Frv 7 0.69 4.83
Cio 20 ? fo 7 0.29 2.03
21 2m-~FF v B 0.11 0.88

& 2 Im-~7F v 8 0.18 1.44
2 23 n-#A27%8 v 3 0.02 0.16
24 NV Y 9 0.06 0.36

M 25 ? Co 9 0.03 0.27
2% n-./%v 9 0.05 0.45

8 27 Pz 7 0.14 0.98
| 28 ? Cuo 10 0.03 0.30
P 20 Cu 10 0.11 1.10
30 ? Cio 10 0.40 4.00

b 31 ¥ v v v H G 8 0.51 4.08
32 ? Cuo 10 0.03 0.30

33 0—F v v C 8 0.11 0.88

& it 162.42
- s D~BOHREAtCL-TRO A7 YRRBE 165.6 9

g sl bHm2arETRLE,
MG TmRBAFAETT, BI2m— VIV [ 2AFN—RVY V)
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F A ARG R TR D B

C, ~Cg (8 1)

Ky
- N -
IS x N
- ™~ Ny &,
™ [ — N hY
i ~ ™ b = ¥
o hY & &+ o
| LN ~ ¢ =
~ hY ~ N 14 | N
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A comparative study of adults and immature stages of ninc Japanese species of the genus
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