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Development of Global scale Chemical Transport Model (GCTM) and Its Application to the
Transport of Biomass Burning Emissions

JEHEEF, B OEF mREAN. aHEPET
KITADA, Toshihiro, HARA, Tomoko, NISHIZAWA, Masato, and KURATA, Gakuji

ABSTRACT; Global chemical transport model (GCTM) has been developed and applied to see effects of
biomass burning sources on atmospheric chemical environment in southern hemisphere. The model
includes processes of advection, diffusion, chemistry, sub-grid scale cumulus convection, and wet- and
dry-depositions. The model's chemistry part includes 40 species and 97 chemical reactions. Simulations
were performed for about one month in September and October, 1994, when strong biomass burning
occurred under the climatic condition of ENSO. We focused especially on ozone formation over
Equatorial Asia, and evaluated relative importance of its local production from the sources of
anthropogenic and biomass burning, and soil NOx emissions, and also long range transport from
mid-latitudinal southern hemisphere. The results could successfully explain the reason of the formation

of complex ozone vertical structure observed over Java Island around 7.5S and 112. 6E.
KEYWORDS: GCTM, biomass burning, air pollution, southern hemisphere, numerical simulation,
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IN=Z—=3BR/ENRRONDIE. AVFRI T A=A 7RO EOEEVITFEELYLHLL, HEkithis
TIENATRAKKIZEHTELDRKFRMEI B SN D, 1994F9—10AHTDLSLBETH 1= EHLIL.
CDINAATRAKKIZEDATRBATILENDEEEZHE T 5, INWETET7 U 7-BEAXFE1 (80E-180E,
19S-60N) xR ELT=. HEZHABDCTMI 22 L—2a % fToTEF, EKIZU YT B Watukosek (7.5S,
1126E) TAY -V TIZKBBRIDTHN T zZEMNS (Fujiwara et al. Geophys. Res. Lett, 1999) 7, CO#
REDOHEFBL TR —avc kB UV ORBHEERA TE, LOMLENS. AV SHIZRS
N5 FRE R E6-TkmTOBREOHRIZL DML SBEANSOFELEEZLGNEHRBPTELGNEEZLN
t=o AL EFSOEL-2RALFEEETIILIZEY, BLHBORR I 2L—a EFF70\, SOAY Y
DERFEHELIZLDTHD,

2. GCTM(GHERBIBILFIEET L) DR

EEROKRGACE W E % - KOSETIL (Global scale Chemical Transport Model) ZERLL 7z, LARGIZHE
ZUEEABRETNARRIHEL 2D TH S, KEHARG T Ad e 2.5 E. SBiEH T
M5 10hPa (K 30km) £T# 1T BT HTIN—LTWS, EELLFEMEIT 40 B (O Sl e
M 25). ALFEEINT 97 TH D, BETOL VAR AT LEETE. ETNVHRICEENS 14D
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Table 1. Simulation cases

All emission sources Biomass Biomass burning
except burning (Australia)
biomass burning (EDGAR)

CASE 132 O Cs O (Volume type?)
(standard case)

CASE 201 O

(no-biomass

emissions)

CASE 30

(no emissions)

CASE 136 O Cs O
(no chemistry)
AUSMIN2R O O O (Volume type?)

(limited area case;
see Fig.l for
calculation
domain)

* All emission sources except for those of biomass fire in specific areas were expressed with a flux
form at the earth’s surface.

# Emissions were given by uniform volume source extending from the surface to the height of about
2.5km, i.e., initial plume rise associated with biomass burning was assumed.

$ Biomass burning emissions in Java island, a part of New Guinea, etc. were given by a volume source
(see Fig. 2).

AUSMINZ2R: a simulation with limited area (see Fig. 1).

L, FZEOHBRBIIZERETH > T L FOKBBORSIIMZ 5N, @EICk > TRANRR 5.

Fig2tp, F—2 29— )L(O, OBS)L BLRIETHY . T/E (4kmEATF) &F[E (6-Tkm) ITHBKEZIFD. —A.
2 (@M, LROEFST7—ABATEDOHH RIS 532 — a8 (AUSMINZR) Th 5. 45
BRI RE T BIZIE NS TRAREN SR ENF-HERMLEMEN S RICERL-AV VREOB AN RS
NBH, FBOA YV UIEFEI=KBEEEINATLVEL,

*EBHII. CASE 132(A) HMEHHETEHHFLELBEETHHN. ChiolEPBTOAV U OBEEIRIF
BERL TS, £z, CASE 201 (M) (/A AT AR K DHHEDAHEOFFIZLT-IHE . FILLCASE 30(A)Id2HE
HEGLUIIHEE (2L, DT ERREIZON) 2R T, ChoDELEMHCASE 201& 30 AEEALERILE
BERTE LIzM2T, CASE 132, ECNDTr—ADF vy HNIFEAENNAF T AR K ERFL T DERA
JOTHBIENONG, R AV D RIGERDRT v IVETRT EBEZ LN D —B{ELRF (CO) DFEEEK
[ZHITRHEHIRIE., 3ab—oa il (FEAERNAFTRARKE TH A EATRIEES 1= (CAE 132, 201, 30
DCOIZEET A ERBRELLER) , ESAT. AV UIZDOWT £ TOHHEE S FEALVCASE 30THEE6-TkmD
FUUBEIFENTEY, ZEELEBEENSSIAL—a B (OB 1B—10A58) I Shi-ibEmE »
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CASE 136([0) TlE. AV U BB M T EAMMELVIZIEAMIDRMETH L EETRET D, L= T,
FEOFY ABEIIRBE T (COHEDOMHRELID) RISER L2/ S IT 50U RREE D THAIEETRT,
=1L, SR ED 22 L— 3 AUSMINZRTIE, CO D EDBEN LT THA MG BFE O w RE b fE
XEFTERALE=LDTIEALY,
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