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Fig. 1

Fig. 2

(x107) a) Initial PTB of FCST on 10th Mar. 2004
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(x107) b) Initial PTB of FCST on 11th Mar. 2004
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Examples of initial perturbations in the equatorial region for the EPS-0202. Fig. 1a and Fig. 1b show
perturbations at 12UTC 10th March 2004 and 12UTC 11th March 2004, respectively. Solid lines denote
initial perturbations of velocity potential on 200hPa (x200) averaged over 10°S-10°N from all members.
Dashed line shows climatological standard deviations of 200 in 10°S-10°N observed during the boreal

winter.

(x1013) Spread of Initial PTB Chi200 in the EQ Region
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Spreads of initial perturbations in the equatorial region for the EPS-0202. Solid line shows mean values
and error bars denote standard deviations between the ensemble forecasts. Dashed line shows climato-

logical variances of x200 in 10°S-10°N observed during the boreal winter.
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in the EPS-0202 forecasts and error bars de-
note standard deviations between the fore-
casts. Dashed line shows climatological vari-
ances of 200 averaged zonally over 10°S-10°N

observed during the boreal winter.
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Fig. 4 Anomaly correlations (ACs) of low-pass fil-
tered x200 in the equatorial region (10°S-
10°N) between forecast and analysis as a func-
tion of lead-time. The solid line represents

values averaged over 144 forecasts, and dashed

lines denote ACs for persistence forecasts. Er-
ror bars attached in the solid line show the
standard deviations.
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Fig. 5 Yearly averaged ACs of low-pass filtered x200
in the equatorial region between forecast and
analysis. The number attached on the solid
line denote values averaged in Oct. 2001
through Apr. 2002 (“17), Oct. 2002 through
Apr. 2003 (“27), and Oct. 2003 through Apr.
2004 (“3”). Dashed line represents values av-
eraged over 144 forecasts. Error bars show the

standard deviations.
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Temporal Correlation [05 day lead—time]
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Fig. 6 Temporal correlation of low-pass filtered x200 between forecast and analysis. Figures are provided every
three days between 5 days and 14 days lead-times. The contour interval is 0.1. Shading indicates values
greater than the 99% confidence level (0.42, the degree of freedom is 34.).
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Fig. 7 Principal component analysis of intraseasonally bandpass filtered 200 anomalies in the tropics (30°S-
30°N).

the horizontal axis in b) and d) indicate 1.5 standard deviations. Negative values are stippled.

a) 1st eigenvector, b) PC1 time series, ¢) 2nd eigenvector, d) PC2 time series. Dashed lines along
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Fig. 8 The amplitude of the MJO (dashed lines) and
ACs (solid lines) averaged for 1-5 days lead-
times (a) and for 6-10 days lead-times (b).
Horizontal axis denotes weeks. Variables are

normalized by their standard deviations.
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a) Chi200 Anomalies (GANAL) b) PC1&PC2
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Fig. 10 a) Longitude-time diagrams of low-pass filtered x200 anomalies in the equatorial region (10°S-10°N ) by
the GANAL Dataset. Negative values are stippled. b) PC timeseries as shown in Fig. 7. Circles and

triangles represent the weeks selected for initial conditions with the strong MJO events.



a) AC averaged for MJO Phases
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Fig. 11 ACs averaged in different MJO phases. The ACs are calculated in the same way as in Fig. 4. a) “1+7,
“1-7, “247 and “2—" denote values averaged in cases of PC1+4, PC1—, PC2+, and PC2—, respectively.

b) ACs shown for cases in four phases.
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Fig. 13 x200 anomalies on a) 10th Mar. 2004 and b) 11th Mar. 2004. Negative values are stippled.
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Fig. 14 Hovmeller diagrams of equatorial y200 anomalies. Upper (lower) right panel shows the results of Runl

(Run2). Panels in the left column show the analyses during the corresponding period. Negative values
are stippled.
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c) FCST of 20040311/ 11 days lead—time
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Fig. 15 x200 anomalies on 22nd Mar. 2004. a) the analysis, b) 12-day forecast of Runl, ¢) 11-day forecast of

Run2. Negative values are stippled.
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c) FCST of 20040311/ 14 days lead—time
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Fig. 16 x200 anomalies on 25nd Mar. 2004. a) the analysis, b) 15-day forecast of Runl, ¢) 14-day forecast of

Run2. Negative values are stippled.



Equatorial (10S—10N) Chi200: GANAL Equatorial (10S—10N) Chi200: FCST of 20040317

i J N S S OO A T T S NS N RO St

Lead Time (DAYS)
Lead Time (DAYS)

0 60E 120E 180 120W 60W 0 0 60E 120E 180 120W 60w 0
Longitude Longitude
Equatorial (10S—10N) Chi200: GANAL Equatorial (10S—10N) Chi200: FCST of 20040318
s 0 e Loy,

04 el

<

> 10 > 10 F
a o L
[} ) r
E £ L
= T = L
B 20 F 520 L
[0} r o F
— | S— L
30 F 30
180
Longitude Longitude

Fig. 17 Same as Fig. 14, except that the initial dates are 17th Mar. 2004 and 18th Mar. 2004. Negative values
are stippled.
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Fig. 18 Same as Fig. 14, except that the variables are velocity potentials on 850 hPa. Negative values are
stippled.
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Predictability of the Madden and Julian Oscillation in JMA one-month forecasts
Takuji KUBOTA, Hitoshi MUKOUGAWA, Tatsuya IWASHIMA

Synopsis

Predictability of the Madden and Julian Oscillation (MJO) is investigated using Japan Meteorological
Agency (JMA) operational 1-month forecasts for Northern Hemisphere winter seasons during 2001-2004.
The anomaly correlations (ACs), which are utilized as a measure of forecast skill, for low-pass filtered
velocity potential on 200 hPa surface (x200) anomalies in equatorial region are above 0.6 until 7 days
lead-time. ACs tend to become larger than the averaged values when the MJO is active. Relatively
skill-less forecasts are found for the initial conditions with divergent anomalies over the Central Pacific,
although the number of examined cases is not large enough to deduce a rigorous result for the relationship
between forecast skill and the phase of the MJO. A large difference between the AC values with the initial
conditions on Wednesday and Thursday is found for runs with initial dates of 10th/11th March 2004.
This result suggests that the representation of eastward propagating disturbance over the tropical eastern
Pacific is a key for the extended-range prediction of MJO.

Keywords : Madden and Julian Oscillation, Predictability, Ensemble forecast



