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LONG RANGE TRANSPORT AND WET DEPOSITION OF AIR POLLUTANTS OVER EAST ASIA
UNDER SYNOPTIC-SCALE PRECIPITATION EVENT - OBSERVATION AND MODELING -

Jem &
Toshihiro KITADA

ABSTRACT; Current status of the modeling studies, in the research community of the global
environment under the Environmental and Sanitary Engineering Committee, of long-range transport/
transformation of air pollutants is described. Two kinds of acid deposition models are being
developed. One includes detailed cloud microphysics and thus allows transport and transformation
of hydrometeor phases’ chemical species. The model is suitable for ihvestigating the mechanism
of acid rain formation. The other has simplified and empirical vet deposition processes and
should be effective in estimating rough distribution of wet deposition over larger area. The
simplified wet deposition model is applied to the pollutants transport caused by a series of
typhoon events over East Asia and the Northern Pacific.
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Fig. 2. Acronym diagram of inter-hydrometeor-transfers of water substance

Fig. 1. Schematic of the interphasal transport of

Meitin g(PSMLT)

air pollutant in the atmosphere.
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v .
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18D, 0E . WHOBFHTHUICER an EHEDHER 7 (a, D BLTRABEP ZRHOTRMWIEZ ., KK
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TN (LLA 7' 2KE) THBEHN., ZIZTid S0, S0~ O 2HAFROERDAER NS, 20D 2K
BFRICDOTRE LIHETBEUTOLD TH B, S0. — S0~ Bifb : 1 RBISHEBEMAS k = 0.01 h™' | %H#
& EEE : S0, (FEMh. 0.5 cn/s; #M. 0.1 con/s) | SO0,~ (BE#h, M. 0.1 cn/s) . 6T, BHLE
HEICIE 2.2 THBXTEERLEERA TV,

3.3 s, PR, BT

mhsg. [BR. [RER . [KRTOLKRBITE GRE. BEAMIC 1.875 . 12 Bl 2RV, i,
MokE. BH - ZEEBEICE. —B28 HERRET/L (JSH), Japan Spectral Model & DE#HZEH T
5, BR LI SO, HEHIEEE 2mid. E . SELE. BN GHEM 1800 A by, BEDIS 110 A,
FLAERORILNS T0 F b THD, sHEFEMRIE . BE 99.375° E~120° ¥, &8 0° ~80.625° N T
D, BFHAZT LSTHE. SREHMICRESHRFED 16 5. ¥1 L7y 73 30 #TH 5B, itE.
9 FH 158 00 GMT 225,10 H 1 B 00GMT £ TiT -7z, FIHRER . Bl5P 0 TH»Z,

3.4 \Mission 9 OEHFT—%

B 41z, Mission 9 @ Flight route %579, BRXNH/HE . NOx, ONO,, PAN, 0, BHERIKFEL
EREAEDBRENRIFRESL, TO—% R1IIRT, T— 0B IN/ 03~06 GMT (LU, GHT
A 7 EBE) KB ABAMEROMBAR S, b OfNE (QA2THZ) ICOM%ETRYT, £ 1 XU
M5hoanaLHIT. 032 ICRERORMTANDOTEREZ.Z., £/ 047 TRRLEBREEE=5—LT
BO. 50T, 05, 06Z (TI3EEE 11000 m BBEETHEAD POHENS ENE FIcRZ2 8] - TR L
LITHYTE (052 OHHEL D PLIGECREBICHS) o £ 1 L0 05, 06Z. 45T, 052 1I2kiF 5 S0,

// ?: / Table 1 Data acquired during PEM-WEST Mission 9 on 27 Sept., 1991
. GHT S0, S0,~ DMS Ethane CH, (Latitude, Longitude, Altitude)
2 210 21 6 600 1.7 31° N 137° E 6600 m
) okota (0.09) (0.04)
O 3 75 110 93 350 1.65 27 136 300
€0.200 (0.44)
[« 200 25 5 700 1.7 28 136 7300
(0.26) €0.05
Fie. 4Flight route for Mission 5. £\ 5 180 6 80 760 1.7 32 129 11100
(0.14) (0.08)
O 6 105 15 30 760 1.7 33 132 11700
€0.09) (0.02)

(1) S0,~ by Talbot, SO, and DMS by Thornton, Ethane by Rowland, CH, by Sakamaki.
(2) Concentrations are in pptv except for (

1000 (m)
9727 0:00

T 80

) in ug/m® and CH, in ppmv.
SIGMA LEVEL = 4

GREENWICH MEAN TIME
1 1 L 1 1

80 s

SIGNH Le =0 = 1]
GREENWICH MEAN TIME . 89727

] L L 1 1 1 1 I

10000 (R)
.0:00

| SO S
411111 PT 11722
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604 f

50

40

LATITUDE (DEG)
LATITUDE (DEG)

L] 1] T T T T l_ T T T T T T T L) 3
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Fig. 5 Flow field at (a) 1000m and (b) 10000m on 27 Sept., 1991.
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DMS, BELEHC . EROPOLAHETTEN S LEBNDOBAEYHEBREDOFELTRT 5. BT, ol
HICEZET S MS BEORVIEN, ThEXFTS,

3.5 MRLEEK

(A) SO0,2" BEH

B6a, bic9A2TH 3 GNT iICHBIAEE 400 o KT 8000 m TD SO,° EEHE. AL K6¢, d
IZFHE 6 GHT iICH33EE 1700 mw BLX 10000 n TOREELRT., VTFNOBKOBEBLER LY,
—ATH B, 722U BokOZEIZIA25H 00 T KO FHEIZFEF A TS, HPiICEROPLMLBEEE]
DOEBEAICHIST L BHME LT, K6a DLHIT. 3 N TOBRMMLER . SROPOLNSHEAICEN
MBS D . k. BEREBBEOAKOEELZZIITHEEEXIONSE, £1FD S0, Py v BENMED
ENINETRKET S, LU, BERED DIS BEEFEC. S0, b K&, M6a OHEHERTIE.
S0,%” A 0.1 ug/m® UTER-THY, BAME (0.44 pg/n®) LHEVH S, HETIE, ABEEOD
802" DANERINTHEDT, TOENT DIS MOoAERKT S S0.2 ICHBIEMHRTES, X5IT.
B7oBKkImEIDMoNE LI, ZOMEIIBKIE. ZDIEHHELTHLE), BI6b OIS,
£10O 46T 2B T %, BRICE > TEUH IN L KBEOBREREBERIVE L TRENAE T A
BIZHEN, BlHl. FHEEDIC. IFT 0.05 vg/m® ERUMEATRT, K6d iZid. £1 0% 5 6 GMT
IS T ABBEENREINTO S, H&D . ZoEE (10000 n) TREBRDOFLISENHANEGRETHBZ
ERTFEINTOEN, Z1OHHISG 5 GMT T 0.08 g 1° 6 GMT T 0.02 ng/v® ERBEOERZER
UL BBRESENIC-8T 5, BREOOR.K6C IKRoh3LHichE (BE 1700 ) TR . HROF
CAHETHSHNICOZDIKBETH S I ETHD . POVRLAD S PP LIRBICH B 2 R8T, iR
NHOKFREEL 1.875° x1.875° THROPOMEEBERS ZTITFHOMDHENZ VL, &< s
ZROTIERIZEARBTHY . TETOERICL VB INBEREF EHICEEZIO, BRAOHEMAET
. AN SRERERKTS (K6d) Z&%27T,

(B) &EPLMHETO S0,7 BEMENMEEBROME

K 8a, b (B% 5 6 GNT IS 2BHIETO $0.°~ OMEAHTH S, BRHEOHED . LU
BOHAEARDSOBHFEOHRICODNTEIHETINMNRINT S, BADP . R&AHD S0,°- BE
RT3 ADLICKHSTIE, Fhe. BEAFO LIMISECHTIEH 30, BABREZRLUIAMN. &1
BLBAHEIZA S 2D B, XoIL. TOBRDOHD $0,2” BNFEAERERETHD . BEDOPHIE
OFEERBHTHRNI EBRINTOS, 2720, S0, OHBAITIE. BHVEED HICEE L kn UT
DIEETIZ. 50 % LUEABEADHEETH - 12,

(C) RAPMzEBRT 5E I X 5 5HE A0 WY &%

o Lz, LETE. BROFLMMBETOERENE > THED . BRICE B LRARICLATHE
Mo EE Gk B ~OWHEEZHBIORL TS, T4hbE. KW6d ICRA 5. KFEFEEEET 5
HWIROBRER 20N~4N) &, ISRZFOHFOFICRAIERED ARy M. EMERD ARV I E&
ICHE DN TR S xR ESIEIS N . Th BRI OP THREINTITS I EERT . EZOBY
W BREIC L W SN, FRRICERMICELTEVLSA, EELT 4N BUHLTRI ) | $hEFEE D
6 km BEF TTHAZIEEY FRBTH S,
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