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Table and Figure Captions

Fig. 1 Difference of annual precipitation (mm/day) of (a) ECHAM _SMCM_ORI and (b)
ECHAM_SMCM T31L47 relative to GPCP. (c) Difference between ECHAM SMCM
and ECHAM_SMCM_ORL

Fig. 2 Eastward propagation of MJO precipitation as indicated by the lead-lag correlation
of 20-70 day filtered precipitation averaged over 10°S-10°N with reference to the
precipitation at the equatorial eastern Indian Ocean (10°S-10°N, 80°E-100°E) during
boreal winter (NDJFMA): (a) observation, (b) ECHAM CTRL, and (c)
ECHAM_SMCM. The red contour in (a) represents correlation coefficient (CC) of
+0.2.

Fig. 3. Propagation of the boundary layer moisture convergence (BLMC) by the lead-lag
correlation of 20-70 day filtered BLMC (day') averaged over 10°S-10°N with
reference to the BLMC at the equatorial eastern Indian Ocean (10°S-10°N, 80°E-
100°E) of (a) Observation, (b) ECHAM_ CTRL, and (¢c) ECHAM SMCM. The red
contour in (a) represents correlation coefficient (CC) of £0.2. The brown contours in
(a), (b), and (c) represent the lag-longitude correlation map of precipitation.

Fig. 4 Zonal asymmetry in the low-level circulation of 850 hPa winds (m/s; vector) and
zonal wind speed (m/s; shading) of (a) Observation, (b) ECHAM CTRL, (c)
ECHAM_SMCM; and (d) comparison of the longitudinal variations of the U850 in
observation and model results. The structures are the 20-70-day filtered 850-hPa zonal
winds and divergence regressed onto the 20-70-day filtered precipitation at the

equatorial EIO (10°S-10°N and 80-100°E).

Fig. 5 Zonal asymmetry of the vertical structures of equivalent potential temperature
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anomalies (EPT; K) of (a) Observation, (b) ECHAM CTRL, (c¢) ECHAM_ SMCM;
and (d) Longitudinal variations of the difference of EPT between 850 hPa and 400

hPa. The vertical structures are averaged between 5°S and 5° N, which are the 20-70-

day filtered EPT fields regressed onto the 20-70-day filtered precipitation in the
equatorial EIO (10°S-10°N, 80-100° E).

Fig. 6 Zonal asymmetry in diabatic heating (K/day) averaged between 5°S-5°N in (a)
observation, (b) ECHAM_CTRL, and (¢c) ECHAM_ SMCM. The vertical structures
are the 20-70-day filtered fields regressed onto 20-70-day filtered precipitation in the
equatorial EIO (10°S-10°N, 80-100° E).

Fig. 7 The 200 hPa winds (m/s; vector), divergence (day'; contour), and the 300
hPadiabaticheating (K/day; shading) in (a) observation, (b) ECHAM_ CTRL, and (c)
ECHAM_SMCM. The structures are the 20-70-day filtered fields regressed onto the
20-70-day filtered precipitation at the equatorial EIO (10°S-10° N and 80-100° E).

Fig. 8 Vertical structure of Eddy available potential energy (APE) generation rate
(K?/day) averaged between 5°S-5°N in (a) observation, (b) ECHAM CTRL, and (c)
ECHAM_SMCM. The structures are the 20-70-day filtered APE fields regressed onto
the 20-70-day filtered precipitation at the equatorial EIO (10° S-10° N and 80-100° E).

Table 1 Pattern correlation coefficient (PCC) and normalized root-mean-square error

(NRMSE) between observation and model results.
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Fig. 2 Eastward propagation of MJO precipitation as indicated by the lead-lag correlation
of 20-70 day filtered precipitation averaged over 10°S-10°N with reference to the precipi-
tation at the equatorial eastern Indian Ocean (10°S-10°N, 80°E-100°E) during boreal
winter (NDJFMA): (a) observation, (b) ECHAM CTRL, and (c¢) ECHAM_ SMCM. The

red contour in (a) represents correlation coefficient (CC) of +0.2.

37



818
819

820
821
822
823
824
825
826

N === T
- // - r—=
1 7 e e
104" Pre Y
= 7] // = o J
> 1 = Dl
3 04 =
; ] pEe SN /-f —3 //
kS 1\ 72 PRl 5
] oz / 4
-10 A O
] J— - /// -, -
17 \__~7 ( i —J -
1 7 .4 AN
'20 I . T — I\I T I T
180°
@«
>
©
A=)
=)
©
180°

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

lag (days)
1111111111111111111

60°E 90°E 120°E 150°E 180°
BT T T
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

Fig. 3. Propagation of the boundary layer moisture convergence (BLMC) by the lead-lag
correlation of 20-70 day filtered BLMC (day™') averaged over 10°S-10°N with reference
to the BLMC at the equatorial eastern Indian Ocean (10°S-10°N, 80°E-100°E) of (a) Ob-
servation, (b) ECHAM_CTRL, and (¢c) ECHAM_SMCM. The red contour in (a) repre-
sents correlation coefficient (CC) of £0.2. The brown contours in (a), (b), and (c) repre-

sent the lag-longitude correlation map of precipitation.
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ECHAM_SMCM; and (d) comparison of the longitudinal variations of the U850 in ob-
servation and model results. The structures are the 20-70-day filtered 850-hPa zonal
winds and divergence regressed onto the 20-70-day filtered precipitation at the equatorial

EIO (10° S-10° N and 80-100°E).
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Fig. 5 Zonal asymmetry of the vertical structures of equivalent potential temperature
anomalies (EPT; K) of (a) Observation, (b) ECHAM CTRL, (c) ECHAM SMCM; and
(d) Longitudinal variations of the difference of EPT between 850 hPa and 400 hPa. The
vertical structures are averaged between 5°S and 5°N, which are the 20-70-day filtered
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858  Fig. 6 Zonal asymmetry in diabatic heating (K/day) averaged between 5°S-5°N in (a) ob-
859  servation, (b) ECHAM CTRL, and (¢c) ECHAM SMCM. The vertical structures are the
860  20-70-day filtered fields regressed onto 20-70-day filtered precipitation in the equatorial
861  EIO (10°S-10°N, 80-100° E).
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868  Fig. 7 The 200 hPa winds (m/s; vector), divergence (day™'; contour), and the 300 hPadia-
869  baticheating (K/day; shading) in (a) observation, (b) ECHAM CTRL, and (c)
870  ECHAM_SMCM. The structures are the 20-70-day filtered fields regressed onto the 20-
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871  70-day filtered precipitation at the equatorial EIO (10° S-10°N and 80-100° E).
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878  Fig. 8 Vertical structure of Eddy available potential energy (APE) generation rate
879  (K?/day) averaged between 5°S-5°N in (a) observation, (b) ECHAM_CTRL, and (c)
880 ECHAM_SMCM. The structures are the 20-70-day filtered APE fields regressed onto the
881  20-70-day filtered precipitation at the equatorial EIO (10° S-10°N and 80-100° E).
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883  Table 1 Pattern correlation coefficient (PCC) and normalized root-mean-square error

884  (NRMSE) between observation and model results.

T31L47 T63L47
Diagnostic fields EHCAM CTRL | ECHAM SMCM | ECHAM CTRL | ECHAM SMCM
PCC (NRMSE) PCC (NRMSE) PCC (NRMSE) PCC (NRMSE)
Propagation of precipi- 0.14 (1.02) 0.76 (0.62) 0.15 (1.00) 0.70 (0.71)
tation (EIO)
Propagation of precipi- 0.68 (0.67) 0.82 (0.54) 0.66 (0.69) 0.79 (0.58)
tation (WPO)
Propagation of BLMC 0.11 (1.06) 0.73 (0.70) 0.15 (1.02) 0.78 (0.73)
(EIO)
Propagation of BLMC 0.62 (0.75) 0.80 (0.58) 0.73 (0.65) 0.82 (0.53)
(WP)
Horizontal structure of 0.66 (1.01) 0.87 (0.76) 0.69 (0.88) 0.81 (0.66)
U850
Vertical structure of 0.66 (1.01) 0.87 (0.76) 0.70 (1.10) 0.75 (0.86)
EPT
Vertical structure of 0.61 (1.20) 0.82 (0.85) 0.67 (1.06) 0.71 (0.86)
diabatic heating
Horizontal structure of 0.68 (1.53) 0.78 (1.09) 0.75 (1.30) 0.80 (1.00)
200 hPa divergence
Horizontal structure of 0.78 (0.98) 0.87 (0.80) 0.80 (0.90) 0.84 (0.75)
300 hPadiabatic heating
Vertical structure of 0.40 (1.11) 0.55 (1.17) 0.59 (0.87) 0.68 (0.76)
eddy APE generation
885
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887
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