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Fig. 1 Time-longitude cross section for NOAA OLR
anomaly from 16 Oct. 2003 to 31 Jan. 2004.
Shaded regions are where values are smaller
than -20W/m?.
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Fig. 2 Time-longitude cross section for GANAL 200
anomaly from 16 Oct. 2003 to 31 Jan. 2004.
Negative values are shaded. Contour interval
is 4 x 105m?/s.
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Fig. 3 Time-longitude cross section for x200 of the
initial perturbation in the operational JMA
forecast from 16 Oct. 2003 to 31 Jan. 2004.
Contour interval is 2 x 10m?/s.
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Fig. 4 Longitude-latitude cross section of x200 anom-
aly for GANAL (a), 24-hr control forecast
(b) and the corresponding perturbed forecast
(KE24hlp) at 1200UTC 5 Jan. 2004. The
panel (d) shows the difference between (b) and
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Fig. 5 Time variation for the ratio of RMS of
KE24hlp perturbation to that of the opera-
tional one. RMS is computed for x200 of the
region from 20S to 20N.
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Fig. 6 Time-longitude cross section for yz200 perturbation for (a) KE12hlp, (b) KE12h2p, (¢)KE24hlp, (d)
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Fig. 7 (a) Time variation of anomaly correlation be-
tween KE12hlp and KE12h2p evaluated by
x200 for the region between 20S and 20N.
(b) As in (a), but for between KE24hlp and
KE24h2p.
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Fig. 8 Time-space spectral density of x200 aver-
aged over the region from 10S to 10N for
(a)KE12hlp, (b) KE12h2p, (¢) KE24hlp, and
(d) KE24h2p. Horizontal dashed lines are for
the period of 20-day and 15-day.

3.5 BENICH D IMEREDRFH

AT TUE, xa00 1CBIHT 2 KRR FEHY - IR/
R—NTODOWTHINTM, REITIEZEM AT —)LD
KOINETIRZ =2 BPNB 281, 500hPa [k
FRBEENTE p I (wsoo) Z TS 20

Fig. 111, 2003412 A 10 H 12UTC & 2004 4F

—416—



Growth Rate of KE12h1p & KE12h2p

0.6

Growth Rate

T T
20 ! 31 10 20 30 10 20 31 10 20 31

NOVEMBER DECEMBER JANUARY
2003 2004

Fig. 9 Time variation of Lyapunov exponent for
KE12hlp (solid line) and KE12h2p (dashed
line). Horizontal dotted line is for the time
averaged value of the Lyapunov exponent of
KE12h1lp during the period.
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Fig. 10 Asin Fig, 9, but for KE24h1p and KE24h2p.
Horizontal dotted line is for the time av-
eraged value of the Lyapunov exponent of
KE24hlp during the period.
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Fig. 11 Vertical p-velocity at 500 hPa for KE24hlp perturbation at 1200UTC 10 Dec. 2003 (upper panel) and
1200UTC 5 Jan. 2004 (lower panel) is shown by contour lines. Contour interval is 0.05 hPa/s (contour
line for zero is omitted). Shaded regions are where NOAA OLR is smaller than 180W/m?>.
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a) KE24h1p: RMS of Omegad00 b) KE24h2p: RMS of Omega500
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Fig. 12 RMS values of wsoo of KE24hlp (a) and KE24h2p (b) perturbation evaluated for the region from 108
to 10N are shown by contours. Contour interval is 0.04hPa/s. Shaded regions are where NOAA OLR
is smaller than 180W /m?.

a) Control Run OMG500: 12UTC05Jan2004 b) 1p Run(KE24h) OMG500: 12UTC05Jan2004

Initial PTB OMG500:

R

Fig. 13 Horizontal distribution of wsoo for 24-hr control forecast (a), perturbed 24-hr forecast (KE24hlp) (b)
at 1200UTC 5 Jan. 2004. The panel (c) shows the difference between (a) and (b), whereas the panel
(d) is for the initial perturbation of (b). Contour values are 0.2 hPa/s for (a) and (b), 0.1 hPa for (c)
and (d).Shaded regions are where NOAA OLR is smaller than 180W /m?.
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Fig. 14 Longitude-height cross section of mixing ra-
tio of water vapor (contour; g/kg), zonal
wind and vertical velocity (vector) aver-
aged from 20S to 15S for the perturbation
KE24hlp at 12UTC 5 Jan. 2004.
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Predictability of Intraseasonal Oscillation in the Tropical Atmosphere

Takuji KUBOTA*, Hitoshi MUKOUGAWA, Yoshimitsu CHIKAMOTO,
Shuhei MAEDA**| Hitoshi SATO** and Tatsuya IWASHIMA

* Graduate School of Engineering, Osaka Prefecture University
** Global Environment and Marine Department, Japan Meteorological Agency

Synopsis
In order to examine dynamical predictability of the intraseasonal variability in the tropics, we devise
a new breeding method for initial perturbations appropriate to the ensemble forecast of the intrasea-
sonal variability in the tropics using the operational numerical weather forecast system of the Japan
Meteorological Agency. The obtained initial perturbations have spatial structure similar to the east-
ward propagating dry Kelvin wave with phase speed of 30 m/s. The growth rate of the perturbation is
very small compared with the baroclinic instability in the extratropics. These results imply marginally

unstable properties of the intraseasonal variability in the tropics.

Keywords: predictability, intraseasonal oscillation, ensemble forecast, BGM
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