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| CPEA-, Il Campaigns |

(5) Koto Tabang ¥ ‘@.’

(6) Jambi ;0 20

(7) Bandung 5@ o

(8) Biak ‘.0 e

(9) Watukosek
(10) Pontianak
Routine observation sites

5.30, 100.27, Penang (M) LR
6.17, 102.28, Kota Bharu (M)
(2) 1.48, 110.33, Kuching (M) CPEA-I: Apr 10-May 8, 2004 (30 days)
3.20, 113.03, Bintulu (M) @ 6 hourly at (5)EAR, (7) Bandung and (6) Jambi, and 2-4

5.93, 116.05, Kota Kinabalu (M)

launches/day at (4) Padang.
(1) 2.44,101.42, KL (M)

@Enhanced routine soundings of 3-4/day at (3) Singapore and

4.27,117.88, Tawau (M) (1) KL and (2) Kuching in Malaysia.
4.93, 114.93, Burunei Intensive Radiosonde Campaign (ITM5)
(4) -0.88, 100.35, Padang (1) 3 hourly for 5 days from 00Z on April 18 at (5), (4), (6) and (1).
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Coordinated Observation of Equatorial } Hemispheric

Atmosphere Dynamics in Indonesia Comparison
(1977-)

‘ y = | Shigaraki: Meteor
radar, MU radar,

MF Radar at ) .
Tirunelveli, lidar, _CCP:
India (1992 -) | Addelalde, MF
! : radar
|Jakal
 ARRRY . Equatorial Network
Meteor Radar at SRR Christmas Island,
the EAR site, west Indonesia, India
Sumatra (2002 - )

Regional network in

u F | [MF radar, Pontb'géhakﬁ, Indonesia
West Kalimantan
Meteor radar (Jakarta,

Meteor Radar at (1995- ) U. A L
“ Koto Tabang),

the EAR site, west
Sumatra (2002 -) MF radar (Pontianak,
Pameungpeuk)

Meteor radar
Jakarta (1992-)

\
=R Antanna

\I MF radar, Pameungpeuk (2004-)

MF Radar in the

Observatory of LAPAN
in Pameungpeuk, West
Jawa (107.5E, 7.5S)
October 2003 =

[C-AT Dekoty” Slas

MF radar (SAD)
250mx250m

Rocket launch station

o |

Bandung’ ;.

Pameungpeuk
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26-30 April 2004, 19 kn

Cross Correlation Analysis of Wind KT Ve 1B Ve 56

Velocity Perturbations on April 26-30 | ..
.
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+ A CCF analysis bétween two sites provides a phase delay, then, an
apparent horizontal wave length can be inferred.

+ Using all combination of the CCF analysis among the 5 stations, we
determined the horizontal propagation direction as -30 deg from East
and the horizontal wave length as 1,700 km.

¥ _Contour plot of X-band
Eradar reflectivity at EAR site
Swith vertical wind

uctuations overplotted.

he bottom figure shows
eights below 10 km MSL,
while the top figure shows
.| heights above 10 km MSL.

»_ The time period for both
graphs is from 1000 LT 19
April until 2000 LT 20 April.
i ; Cold point tropopause

1 heights are displayed in the
Supper graph as solid circles.
ZThese were calculated from
Zradiosondes (when available).
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Variances of wind velocity (left;
horizontal, right; vertical)
averaged for 30 days during the
1st CPEA campaign

oLT 12LT OLT OLT 12 oLT

(c) 7 KL—5—TD DEHFDMEHT (A0LHE, AOIIELEFE)

o FT—AMBEDELVEEIL2ZKMETHEARERIZMALVT(2002-65F), K&EEH
EGCW)DEFHEL, FLELLEDRIEPIIFEEER,

o GWEBIEMNLERYTERL. HICERAHDRELE (<2h, <24h) M,

® TRMM-PR(ER)T—HELEELI-FE R, HatIZER S H o=, EAREZT
DXFITMFDEELEZTTHEY ., HEICKDILEBT—HEERLGIBANHD,

® EARSRAINSEFEISVIREHASLMIZLT=,

o REIHDBTEALFGadankiOMSTL—F —IzHEAL . GWD EHE (L OEES)
BISYIREE. AFEENAKREAROEELMERTHS.

(Top): OLR (thick line), TRMM storm
height (thin line), ORG rain rate
(dashed line) and TRMM 2 km
rainfall (dash dotted line).

(Lower panels): Year-to-year variation
of horizontal variances (solid) and
vertical variances (dashed) at 7-12
km, 12-16 km and 18-21 km.

Seasonal variation of short-period (<2 h)
gravity wave activity over Gadanki, India
(13.5'N, 79.2°E), by Gopa Dutta, T.
Tsuda, P. Vinay Kumar, M. C. Ajay
Kumar, S.P. Alexander, and T. Kozu
Submitted to J.G.R.
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Figure 5. Outgoing long-wave radiation (dashed line, inverted scale to the right) and TRMM

¢ storm height (solid line, scale to the left) in (a). The TRMM 2 km altitude rainfall

d line) and EAR surface rainfall (dashed line) are in (b). Monthly mean 27 + 7 av

over 2 -7 km (solid line) and 7 — 12 km (dashed line) are shown in (¢). The corresponding w?

are shown in (d), with 2 - 7 km by the solid line and 7 - 12 kan marked by the dashed

line. Vertical lines in each panel represent the start of the year.

Seasonal Gravity Wave Activity
Observed with the Equatorial
Atmosphere Radar (EAR) and its
Relation to Rainfall Information
from the Tropical Rainfall
Measuring Mission (TRMM)

by
S. P. Alexander, T. Tsuda, Y.
Shibagaki and T. Kozu

Submitted to J.G.R. (in revision)
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LEFT

Time-longitude variations of T’
(dotted thin line) and TF’
(smoothed curve) at 16 km (left
panel) in November 2002.

T and TF' are constructed every
three adjacent days and are
vertically shifted to the middle
date daily.

Each curve is shifted 4 K vertically.
The vertical line at 100E (EAR).

RIGHT

(contour): Time-longitude section of
OLR over 10N-10S

Time-longitude variations of the
deviation from the TF' (TF' - T' =
TR’) at 16 km.

Ratnam et al., JIMSJ, 2006
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7-day wave amplitude
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propagating wave
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Sridharan et al., JIMSJ, 2007 (accepted)
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[ Jun-Jul-Aug, 2004 ] Cloud top Atmospheric wave energy
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0.20 In the northern summer months
SHER ‘ (Jun/Jul/Aug), cloud convections
o4 shifts toward north; the Asia
gég 0 monsoon region (India, South-
0.06 . East Asia), and enhancement of
o8 ‘ gravity waves are recognized over
0.00 these regions.

Convective rain rate
(mm)/TRMM-PR
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[ Dec 2003 / Jan-Feb 2004 ] Cloud top Atmospheric wave energy
—_ | _height /OLR(K) Ep (J/kg) at 19-26 km
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In the northern winter months
(Dec/Jan/Feb), intense cloud
convections are located over
Indonesia and western Pacific,
which actively generates
atmospheric gravity waves as well
as Kelvin wave-like disturbances
in the equatorial region.

Convective rain rate
(mm) / TRMM-PR
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Ep
Strato-
spheric
gravity
wave
energy

OLR
Cloud
top
height

TRMM-
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Convecti g

ve rain
rate

!

Jun-Jul-Aug,

Sep-Oct-Nov, Dec, 2001 —

Jan-Feb, 2002
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Time height distribution of the gravity wave energy (wind velocity) by
using daily radiosondes at Kuala Lumpur (2.7N, 101.7E), Malaysia in 2004-
2005 (Top), and longitude-time variations of OLR at 100E (bottom)

Gravity waves in the stratosphere are affected by the generation Z‘?"al
(convection) and interaction with the background mean winds (QBO) E’gg‘g
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January 1998 (El Nino) . January 1999

TOVS DERIVED OUTGOING LONGWAVE RADIATION (W/u')
Jonuary 1983 minus C)imafology

A

3.3 =1.5 -5.._6“-5._‘-”-1 ] Of.: Ir’; 3.5 ‘-’ \?.._5 ‘:“1 1.5 -9.5 -1.5 -5.._5._.-5 t] -1.5' Of: _Irﬁ ih‘.“ ‘- 5 I?‘S 9.5 1.5
Distribution of Convective Clouds in Tropics from
Satellite OLR Measurements in February 1997
Block Body Temperoture in Februgry 1997
: n ocean to
ern Pacific
tered with
e Al nesiais the
- \ 5 ) ‘Core region of
o . i \ ( convection
]
i

1.

2.

RO s, oad iy
= = —FALE ik .

=180-160~140-120-100 -B0 -60 -40 -20 0 20 40 60 B0 100 120 140 160 180
Longilude(W—E)

The black body temperature inferred from satellite measurements of
OLR in February, 1997. (Grid size=2.5x2.5 deg in Lon and Lat.)
Active convections are seen over Indonesia, Africa and South America.

16



20
15
10

Tidal amp. (m/s}

OLR count (<190)

Longitude

Tide (mer) at 86 km over JAK and OLR distribution at 5 and 7.5'S

30
254

54

Monthly diurnal tide
amplitude at 86 km

\] over Jakarta
P

" 100-180° E longitude range

lower-tid !Iamplltudes
uring peak El Nino period

; Total number of deep
‘\J convective cells
: Locations of deep

1993 1994 1995 1996 1997  f19%8 1999 convective cells

(OLR<190Wm?2).

in 100-180E and 5- 7.5S.
(Cell size = 2.5x 2.5 deg)
Thick curve: The Oceanic
Nino index (ONI)

L= S )

I:J —
NOI (ENSO)

1993 1994 1995 1996 1997 1998 1999

®Deep convective regions in SH intensify during the southern summer. At those times
the tidal activity as observed at 86 km over Jakarta gets enhanced.

®OLR (deep convection) also reveals an interannual variation ascribed to the ENSO
that peaked during December 1997.

®Convective clouds in the southern west Pacific during December 1996 and January-
February 1997 are displaced towards the central Pacific during January 1998.

®The annual cycle in the tidal activity is suppressed. Diurnal tides recover a year later
when a La Nina is observed across the Pacific during late 1998 and early 1999.
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Menthly mean meridional winds over Tirunelveli
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«The first westward phase
undergoes interannual variability
with large westward winds in the
years 1993, 1995, 1997, 2000 and
2002=>MBO

(Rajaram & Gurubaran, AG,1998,
Sridharan et al. 2003)

<Mean zonal winds show SAO with
westward winds during equinox
and eastward winds during solstice
Mean meridional winds show
annual oscillation with southward
winds in summer and northward
winds during winter

*When MSAO in zonal winds were
largely enhanced, the
corresponding variations
sometimes seem to appear in the
meridional winds as well.

*The southward winds during the
years 2000-2002 are very weak.
However, after the year 2004, the
southward winds have become
more prominent.

8-30-month filtered Meridional winds over Tirunetveli

Altitude (lkm)
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Annual oscillation (AO) is weaker during the years 2000-2002

AO is again becomes stronger in the years 2002-2006

]
]

The irregular behaviour of MLT zonal winds after the year 1999 may be due to
weakening of solar driven meridional circulation. However, the connection

between the two is yet to be investigated.
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] Tirunelveli, 86 km

—_— Annual average
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Decreasing tendency of annual mean northward winds observed in the
years 1993-2006 (0.7 m/s/year)

In summer, the tendency is much weaker during 1993-2002

In winter and spring equinox: 0.5 m/s/year
In fall equinox: 0.4 m/s/year

At higher heights (90 and 94 km), the decreasing tendency is clear only during winter
(not shown)

Pr, level(hPa)

Monthly meon MLT zonal winds over Tirunelveli
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sof 190 km
] ]
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Slngupore radiosonde wmds m/s
Bk & T 7

-10

100 v
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Large westward MLT winds, which are seasonally locked, coincide with
eastward phase of SQBO at all pressure levels SQBO. SQBO, which usually
has nearly two year periodicity, was extended to three years.
Simultaneously, in MLT winds also, the large westward winds, which are
expected to occur during 1999, occur during 2000. This suggests possible
influence of SQBO on MSAOQ (by selective transmission of waves)
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(a) Mean zonal wind at 86 km
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0| (b) Diurnal tidal amp. in zonal wind at 86 km | (1 o
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eLarge westward winds coincide with larger diurnal tidal amplitudes
*Eastward phases of SQBO, SSAO: Large westward winds at MLT heights
*Unlike noted in mesospheric SAO, there is no significant change
observed in stratospheric SAO during 2000-2003, when compared to the
previous years (1993-1999).
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