FOED KSR BGOSE MR JE BT AR W 5485 B TRK1TAR4H
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 48 B, 2005

EHEARKRETILEA

W=BmxtiRE R ED

BIREEICET S BIERER

RIZRAE -

AR

AR R A B B A 72

2 B

o i B W C LT LRI S 2 K ZE R DS IR E 12 D\ T, # O =Rt
OB LRV A TR D T2 DI A Y A — L ORI KR E TV % AW TEREER 21T -
oo FELIERR TS DAV miE O KA E DK R & — Vi3 1000km,  $ATE A 7 — Ll
) 1km Tho7o, JEIREEDHBL L 72 S8k & H 0 I KRR BEO % 7 1B IR A 1T o 72 &
Z A, JBPAEE OB AL U £ 0 BV D DB S TE TR Y, Fok
T O LI RN DR SN TE T, TR O R, BRSSO I,
HPEIZE A TZ D ORBBEROMICH 5 L EHEOMENHEIZTNTNWDE ZEThD

ZEhbhol,

F— 70— B BRI, xR, R

1. [ZL®IC

1999 A2 B AR AREBIC BV TR A AL [TRRYE
W)W KBAY Y T ERD Soundings of Ozone
and Water in the Equatorial Region (SOWER)/Pacific #f
B O—Bg & L T{THi7= (Shiotani et al., 2002), PRLE
FUITACHE 2 FERUTID o TRER 140 FE (9 A 21 A) 725
110 £ (9 A 28 H) £THAEL, %L 10 1, v
o5 (10 H 7 B) £ TIRICHEAT, HAELIXZ
O A Y v T EIT, FERHRE & A
v O RERAEE % FE 2km, Skm, 9km fHIIZ LIZL
IR LT, SRE A7 — /W3 1~2km Tho7z, =
O OJE TIHAXHBE N A L bl & wiFE B I
7o T e, DEVIRMEREITA Y  ORENMEL
JEERRNT W, A BIE, Wi 0ERIEA
VAZZ LN ENnD, BRI IRV T
HEICED B ooty ez LnERH
DR TBRIN T LR LT,

JERAEE B9 5 461TF9E & L CiX, Danielsen et
al. (1987) (T & 2 KA ERL 5y o e IR 1 o0 810 7
HRH D, TO%, JFIRHEEOHIEIE PEM-West A

(Newell et al., 1996) X PEM-Tropics A (Stoller et al.,
1999) D IEFEFER « PHECTORITHEF v o —
W L2k R Sz, 26 OWFJE TR
FORAMEZ b LRI OBENAHEE STV,
—J, sHREHRED 0°C ZERB & FUTfE ) EDkE
PRAEEIZ-2UTrd Johnson et al. (1999) 72 & DAFZEH
BHD, B Skm IO 0°C % EE 13 E O Rk & 1
L, BEREEAZALIE, EREENLOT MLA
P N e I oyl 2 L R =R AR A AL £ e g W)
LEZHLNTWAS,

T VY T B RA T ELI LR A ZE R AL
ROoND2%, & LEIEFERICE Y WKRILT — % 235
DAL, JERAEE OREZE), SRR, WE
TSR SIZ W TS Z &N TE D, £ T,
AW TIIA V A — L OFEBEKRKET V&2 HNT,
HEESBRIIE O 5 B0 3.5 BRI DUV CEESERR %
(R



OLR, t=48h (00UTC 28 SEP. 1999)
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Fig. 1 Outgoing longwave radiation at 48 h from the initial time of integration. The inner white box shows the area of

Domain 2. The white line beginning from lower left side of the figure shows the cruise track of Shoyo-Maru.
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Fig. 2 Vertical profiles of relative humidity (RH, solid
line with open circles) and meridional wind compo-
nent (V, dotted line with asterisks, positive value means
southerly) at 109.7°W and 4.9°N, t = 48 h. Gray and
vertical dashed lines show thresholds to extract the lay-
ered structure. Gray and horizontal dashed lines show
the range of analysis. Thick line part of the RH profile

is an example of the layered structure.



RH, t=48h, lat=4.9°N
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Fig. 3 Zonal section of relative humidity (RH) at 4.9°N,
t =48 h (00 UTC 28 Sep. 1999).
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Fig. 4 Horizontal distribution of the area where the layered structures are obtained at t = 24 h, 36 h, 48 h, and 60 h in

white. Column amount of cloud water content (CWC) in also shown with gray tones.
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Fig. 5 Backward trajectory analysis. Top: Projection
of the trajectories onto a meridional plane. The “initial”
positions are located at around 400 km from the southern
end of the plot and around 4.4 km, 5.1 km, 5.8 km, and
6.6 km in height. Bottom: Projection of the trajectories
onto a horizontal plane. The “initial” positions are at
grid number (z,y) = (80, 21), which is about 106°W,
6.5°N. The gray tones are as same as those in the top

panel.
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Fig. 6 Three-dimensional transport visualized by de-
formation of a lattice, which consists of a large amount
of tracer particles. The particles that moved southward
are shown in black, and those moved northward are
shown in gray. Black lines and gray lines on the merid-
ional plane are the projection of the particles that moved

southward and northward, respectively.
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Layer, t=48h (00UTC 28 SEP.
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Fig. 7 Horizontal sections of relative humidity (gray scale) and streamlines at 0.45 (top panel, about 460 hPa), 0.51
(middle panel, about 520 hPa), and 0 = 0.57 (bottom panel, about 580 hPa), at ¢ = 48 h. Cross marks indicate saddle

points of flow at each level. Areas which are surrounded by gray lines indicate regions of the layered structures.
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Fig. 8 A time series of the horizontal section of relative humidity and streamlines at ¢ = 0.51 from ¢ = 12 h to

t = 48 h with a time step of At = 12 h.
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Numerical Experiments on the Layered Structures in the Tropical Mid-Troposphere
with a Regional Atmospheric Model

Shigenori OTSUKA and Shigeo YODEN
Graduate School of Science, Kyoto University, Kyoto, Japan

Synopsis

We performed numerical experiments on layered structures in the tropical mid-troposphere, which are often
observed by radiosonde and airborne observations as anticorrelation between humidity and ozone, with a regional
atmospheric model in order to investigate their three-dimensional structure and material transport processes. We
reproduced a thin layered structure of high humidity, which has a horizontal scale of about 1000 km and a vertical
extent of about 1 km. Particle transport experiments around the layered structure show that wet part of the layered
structure is advected from the intertropical convergence zone by northwesterly winds, while dry parts above and below
it come from southeast direction. Streamline analysis shows that the reason why the thin layered structure is produced

is that a stagnation point between two synoptic-scale vortices shifts longitudinally with height.

Keywords: inter tropical convergence zone, mid-troposphere, layered structures



