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Abstract

Air pollutants {(SO-, NOx, O and aerosol number) were measured using an aircraft to investigate the
charactenstical features of long-range transport of sulfur compounds over the Yellow Sea for the periods of

26~-27 April and 7~ 10 November in 1998.

The mean SO- concentrations of April 26th~27th and November 7th ~ [0th flight were 0.6~ 1.8 ppb and
(0.5~8.3 ppb, respectively, and the sulfur transport was largely limited to the atmospheric boundary layer.
Especially. S0 increased up to 8.3 ppb altogether witlh the increase of particle number concentration especially on
November 8, 1998, In addition, Oz was remarkably decreased against the inctease of S0, and particle number

concentrations

This enhanced SO, concentration occurred in the low level westerles in association with the anticyclonic flow
over Southern China and the cyclonic circulation over Manchuria. Acrosol analvses at Taean sile also showed that
sulfate concentration increased 2--3 times higher ihan those ot another sampling days, which canld suggest

possible mnteractions between aerosol particles and tropospheric ozone

A rigorous evaluation will be possible after the more intensive measurcments and quantitative analyses with

delailed chemistry model including the postulated heterogeneous mechanisim.

Key words aircraft measurement, transport, transformation, sullur compounds, acrosol
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Table 1. Relevant aircraft instrumentation employed in the aircraft.

B 247 FYH

R 2

B
oft
i
;)
Er
)

715

U

23] 7] (Optical Particle Counter, RION KC-

=32] }\]

oi d
U.Im
% oy

NN
2
O b L o

e -'W' -‘\'t-"
5

O&‘.& o
=
>
e
'

Operation Principal

Parameter and Instiument Model Range & Unit Response time Preeision
UV Fluorescence/ 0.2 ppb
H = Sec avg.
50 Thetme—43C Tiace = 100 pph B0sec (10sec avg) (10szc avg.)
UV Photometri/ i (( . O
Oa Therme 100 <1000 ppb 20sec (0~95%) 1 ppb
i Chemiluminescence/ ) 0.05ppb
NOx Thermo-42C Trace = 100pph GUsec (10sec ave) {2min avg )
. OpticalParticle Counter / R n 03 ~10um
Paiticle Number Rion Co . KO—01C = 1000/cm 2 mun (5 channel)
. . _— Labitude (N},
Povinon & Alutude _G]Obdl P-(J!:Jtlolllﬂa longnuode (B} / 15 sec 1~3m
Systern/Garmun. GPS-11 s
Alluitude {m)
Thermustert 5
ature —20~80° - 2
Temperature TRH-5% (~80°C 1.5 sec 0.2°C
\ ’ Hygrometer! N . =0
Relatrve Humudity TRH-35 0~ 100% 1.5 sec 05%
Fllght F’ath . . thht Path
ma ~ AT ! EET i T
FERY v o
I
!
é 360 ?, 360‘%
Lt ] '
] Qa
- 2 ’
= A = , o R
= O e 5 ey
ke 150 < 50| gilia%l e {‘@jvf S
‘ P 4 S -
340 o) .
——— 1998426 AM, PM, 11.7 PM : 1998119 PM
EE T 27
1998118 AM, PM | 1998427 AM, PM, 1110 PM
- — T T T 330 ! 0 ) - 77‘
- ?24 1 1250 260 1270 128.0 1290 1240 1250 1250 1270 1230 1230

LONGITUDE (E}

LONGITUDE (E)

Fig. 2. Aircraft flight paths on April 26 ~ 27 and November 7~ 10, 1998.

I KOSAE Vol 15, No.6(189%)



. a]»;(])\_] B 1_,} Al -

= w2 AT 112V 232 mvertersl T
- m R A 2440 GPS® iRl AHe
Gor, 27 AHAAZ L5 A=l 486
DX2 Lap—top AFE] 202 Absted 7 7|~ xa
s} GPS data: A AT E Apme)l Helsld A7
st ol 247182 A - wy 9 AT 2
Al 2T F (19979 et 3L EkA AR
EEEH
F5 2L 19984 443t 119o] 247 % 93]
ol AA AAstd=d (13} 98d 49 269 ~49
2794, 2x:0989] 1149 7Y ~11% 109y 15 &3
AlAgl 49 269 2 1000mi=g Ao o
AatA FAEE 2® 2a (e AlAd)eh el
35060
a
3000 \juea
© [@ 04726 AM
2500 | X T+04/26 PM |
- x ~04/27 AM!
£ zo00 - - 04/27 PM |
é - « 11707 PM |
= 1500 | 11708 AM |
< — s 11/08 PM !
1000 (g =+ 4+« wmA mm 0 11/08 PM
- |x11/10 Pu
500 g i =
0 .
00 50 100 16.0
502 (pph)
3500
C
agon | LA
<
2500 K -
— #11/07 PM
E 2000 | * ool ™o m11/08 AM
3 e « 11/08 PM
= 1500 Kok XK 011/09 PM
< = ox %11/10 PM
1000 -|gage o
500 + gmplieco
]
0.0 05 10
NOx (pph)

292

125.0E, 37.0N. [26 OF, 36.0N. 127 OE A 4l-& -3 5]
B e Ed S SAsEn el v mE
F O000m=z v}FH] edy FUs Hz= ualEgl
FRo4% 27ddele 2AA 2 F BE o wwd 29%
= EAE A nr) 98)le] 37.0N~36 3N%A] 300
600, 1200,3000mE. T=2 fald ez wslaz)w
Ao e g EAE SAEEr (7 2be] F2 A
A, el 3 23 Z3el 11 729 v 2e 49
263t A shHA] 1000m =2 wEEtg s
2 2a). 8l 2 A 7&1%@;‘% FHbabe] A5
AR 1250E Q42 wiek 37.0N~35.0N7H4) )+
g & FagEe =2sgon, @ F‘ﬂl ArFes
F0a ooz wAst @Y 29 # A
3500 b
3000 ) B
®04/26 AM |
2500 |+ 04726 PM
—_ " -04/27 AM |
E 2000 F- 04727 PM
%j’ *11/07 PM
= 1500 |®11/08 AM
Z 2 11/08 FM"
1000 o 11708 PM
X 11/10 PM |
500
0
a 50 100 150 200
Particle numker {(om ™)
3500 d_
3000 | waye—- || -
o . ®04/28 AM i
"+ 04/26 PM |
2600 i © - 04727 AM
E I =04/27 PM
= 2000 - 'i:::’ ® 11/07 P
e © W11/08B AM
£ 1500 | * | «11/08 PM |
< - T O11/09 PM |
1000 t - wgpgewael | | x 1/70PY
500 we @
0 ‘
00 200 400 600 80O
03 (ppb)

Fig. 3. Vertical profiles of SO (a), particle number (b), NOx (¢) and O, (d) concentrations for the aircraft measurement.

=] 13 EE A A 5] A5 E



). 22T 1149 5l 370ON~360N Ale|=
500, 1000, 2000, 3000m2 752 H7AHA (213
2b8] Sl A, 114 1094 49 279 a3
Zro]l 370N~363N Ale]Z 300, 1000, 1200, 1500,

1800, 2100.2500. 3000 m=2 =&

d A2 o)
A ARy $Ele] 27 3
=235 5 YA e B8

3000
a }
~ 2000 .
=
w
a
2
< 1000
4]
270 280 290 300 310 320
Potenlial Temperature [K)
3000
C
—~ 2000
E
@
=
=2
E 1000
bas,
0 nf‘lt."#.." S
0 5 10 15

Wind speed (m/s)

20

H12RA 7] A

oalashaich a9 2be] H2 AAl).

a 110715
110815
+ 110915
s 1os

a 110715
* 110815
* 110915
s 111015

FelMe] 27l dse) o3 SRR A el E B A 2 71T

% 273l 9 OPCE 7] 4]
A

m,&‘\l

=k
g0
& o
eils
[o3
w2
5
==

I
z2
2
=2
A0,
et
.
r"“'i
ol
lo,
o
i
il
= s

o,
14
i‘
SO
v
3,
o
rlr
o,
o
2,
d
S
e
)

e

4

2

2

|

L

¥}

e

i

=2

=,

=

i

off

o

oh 2 ale, o
'!3.;'
[#5n4

3 Diw &'—?—' !

e 1
rfe
= vl

2
.

Loy,
=
K

>
o

[a3
Sl

o3
X

>

fi

[v]

ja
o
L)
il
nU
il
P
=
i
do

Zasshe] ATE 44 w5
= vektba g9 = <80 A
o) A3 AASHA B2
deie Flelekn A7) 1998

A7 E A Abge) QX FRE A%

P
T P
e B odd
— S
o v
o2 =
T oo & o
2 e e o o R e o2

s
W 7104949 Flabies dATng

sl 23 4e] AAslE £RAH, &

o

1000~2000mel] ZA HAH ] slgdar, FE7] ke

)

by
B

o
Ayl

3000 b
-~ 2000
€ a 110715
© . * 110815,
e ™ + 110915
= . !
< 1000 .- --\ « 111015
) a N,
0 5 10
Mixing rabo {o/kg}
3000 d
2000 * -
E e ir" 110715
P QLS ‘e 110815
2 + 110015
< 1000 ll + 1iiols!
0
0 80 180 270 360

Wind diraction

Fig. 4. Vertical profiles of potential temperature (a), water vapor mixing ratio (b), wind speed (c), and wind direction (d)

on November 7~ 10, 1998.

I. KOSAE Val 15. No.6(199%



718 =L

('

- abE

CAEE WA A -

Ri8

SEESE b

Table 2. Summarized analysis results of SQ,, O, particle number concentratian, Aprit 26~ 27, and November 7 ~10, 1998.

particle number concentralion{em™)

Date latitude longitude allitude — - _ R S50, Oy

5] CE) (m) 0.5 = 10~ 20~ 50~ 03~ pphy  (pph)
05pm  10pm 20pm S50pm  I[Gpm  [0um

371~360 126.1~1250 1000 51 017 004 0.01 0000 5.3 D6 659
36.0~370 123 1000 70 .20 004 0.01 0.000 75 0.a 62.3
1998. 4 26 37 1250~ 1260 1000 57 0.23 0.03 002 0000 6.0 1.0 63.6
AM 37.0~360 126 1000 74 058 0.12 a03 0000 8.3 1.0 603
36 126.0~1270 1000 234 095 1z 002 000 2446 13 61.7
360~370 127 LON0 06 190 0o 002 ooor 724 18 50.3
A7.1~-360  1261~1250 3000 52 065 0.28 012 0.000 6.2 1.1 564
360~370 25 3000 120 1.17 045 0.17 0000 138 L 56.5
1998 4.26 37 1250~1260 3000 3.4 034 .15 006 0,001 4.0 1.1 359
PM 370~360 126 3000 38 042 016 007 oo 44 10 37
36 1260~1270 3000 1.2 0.11 003 0oz 0001 14 0.8 55.1
36.0~370 127 3000 33 0.38 0.16 007 0001 4.0 0.8 532

37.0~363 1253 300 303 1.20 0.13 po2 0000 316 1.4 581
1998.4 27 | 363~370 1253 GO0 266 1.09 012 002 00R0D 278 1.3 514
AM 370--363 1253 1200 397 146 0.19 006 0000 415 18 6l.5
363~370 1253 3000 20 0.12 0.04 002 0.000 22 il 60.0

37.0~36.5 1253 600 444 143 0.13 002 0000 460 13 6i3
1998 4,27 | 36.5~364 1253 900 458 L.a2 0.12 002 0000 476 1.6 62.8
PM 364363 1253 1200 236 L 49 039 018 0boo 257 1.0 64.7
36 5~37.0 1253 3000 31 0.1 004 0oz Q000 32 1.1 61.5

Average 182 .78 0.15 0.05 0000 192 1.2 597
370~360 1260~1250 1000 461 222 0.38 007 000 48.7 0.8 54.4
36.0~37.0 125 1000 245 1.41 0235 0.06 0.00 20.2 13 512

98.11.07 37 1250~1260 L1000 30.6 1.62 0.25 003 0.00 3240 1.0 517
MM 37.0~360 126 1000 732 3.62 0.68 0.15 000 776 a9 545
36 1260~12740 1000 67.2 348 0.7t o1ie6 {00 715 1.6 49.8
360~370  1270~1260 1000 26.2 117 0,19 0.04 0.00 275 1.6 477
37.0~303 1235 500 111.1 523 0.71 020 0000 1172 70 395

98,11 08 | 363~36.0 125 1000 90 4 359 045 011 0000 945 8.3 423
AM 360~353 123 2000 24 030 0.08 003  ©Doo 0.79 3l 47.3
353~350 125 3000 03 002 0.00 000 00600 0.56 20 36.8
35.0~353 125 300 1180 4.45 0.61 0.4 0000 1232 30 31.6
58 11.08 |353~360 125 13O0 554 287 055 020 0401 591 44 332
PM 360~363 125 2000 122 087 024 an 0.001 134 1.3 363
363~370 125 3000 154 .88 0.19 008 0000 las 1.2 604
370360 1253 300 39 035 0.06 001 0,000 44 1.6 504
98 11.09 | 360~370 1253 1000 36 033 naa a0l (000 40 L5 486
PM 370~360 1253 2000 2.3 0.17 002 000 0000 25 0o 462
360~370 1233 3000 05 003 000 000 coon 06 05 380
370~363 1253 300 8.3 043 0.08 002 0.000 89 - 344
363370 1253 1000 81 044 405 002 0000 86 - 343

37.0~363 1253 1200 4.6 .21 002 0.01 0000 4.9 - 54.1
98 11.10 | 36.3--370 1253 1500 2.1 0.9 001 oo 0000 2.2 27 54.3
PM 370~363 1253 1800 1.8 007 0.01 goo 0000 1.9 22 335
363~370 1253 2100 .1 0.02 000 a00 0000 1.1 17 52.6

370363 1253 2500 10 0.02 0.00 0.00 0000 11 16 52.1
363~370 1253 3000 0.7 0.01 0.00 .00 o000 0.7 13 496

Average 27.0 1.30 0.22 006 Qoo0 292 262 488

- Not analyzed
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Fig. 5. Stream analysis chart of November 7 (a), 8 (b), 9 (c} and 10 (d}, 1998.
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