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Abstract The Indian Ocean Dipole (IOD), which is one of the dominant interannual variability modes of SST (sea

surface temperature) in the tropical Indian Ocean, has striking impacts on regional and global climate. Thus, finding ways
to achieve accurate and short-term climate predictions of IOD is an important subject of research. Recently, a near-term
climate prediction system called IAP-DecPreS was constructed by the Institute of Atmospheric Physics (IAP), Chinese
Academy of Sciences. It is based on a newly developed initialization scheme (EnOI-IAU), which can assimilate the
observed ocean temperature profile records. In this paper, the authors compare the differences in skills of the IAP-
DecPreS for the 10D in fall (September-November) between the following two distinct initialization approaches:
anomaly and full-field initializations. The results indicate that, for predictions starting from August, the hindcast runs
based on the full-field initialization are more skilled at both deterministic and probabilistic predictions compared with
those based on the anomaly initialization. For predictions starting from May, the predictive skill of the hindcasts based on
the two initialization approaches are similar. Compared with the anomaly initialization, the full-field initialization is
superior because it improves the predictive skill for the IOD events occurring together with ENSO. The wind-
evaporation—SST positive feedback over the tropical eastern Indian Ocean, which is excited by the ENSO remote forcing,
is key for the development and maintenance of the IOD. The hindcasts based on the full-field initialization can reproduce
the spatial distributions of precipitation and wind anomalies associated with the ENSO during the IOD development
stage. In contrast, for the hindcasts based on anomaly initialization, the biases of precipitation and wind anomalies are
much larger. Full-field initialization can reduce the initial errors in the climatological precipitation over the tropical
Indian Ocean, thus improving the accuracies in simulating the response of precipitation and wind anomalies over the
tropical Indian Ocean to the ENSO remote forcing. In comparison, the anomaly initialization nearly does not change the
model inherent climatology. Thus, the ENSO-related precipitation and wind anomalies over the tropical Indian Ocean
simulated by the hindcasts based on anomaly initialization show biases similar to those of the model’s historical runs.

Keywords Climate prediction, Indian Ocean Dipole mode, Full-field initialization, Anomaly initialization
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Fig. 1 Spatial distributions of the ACC (Anomaly Correlation Coefficient) skill scores for predictions of boreal autumn (SON) SSTAs (sea surface

temperature anomalies) in IAP-DecPreS (Institute of Atmospheric Physics, Decadal Prediction System) during the period 1979-2015: Hindcast-A

(hindcasts based on the anomaly initialization) at (a) 1-month lead time, (c) 4-month lead time; Hindcast-F (hindcasts based on the full-field

initialization) at (a) 1-month lead time, (c) 4-month lead time. Dotted areas denote anomaly correlation coefficient reaching the 0.05 significance level
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Fig. 2 The first leading EOF pattern (units: K) of boreal autumn SST anomalies in the tropical Indian Ocean region (30°S-30°N, 30°~130°E): (a)
The observations; (b) the FGOALS-s2 (Flexible Global Ocean—Atmosphere-Land System model, Spectral Version 2) historical simulations. SSTAs

with variability longer than nine years have been filtered out. The values at the upper-right corners are the variance contributions of the mode
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Fig. 3 Time series of boreal autumn DMI (Indian Ocean Dipole mode index), WIO (western Indian Ocean) index, and EIO (eastern Indian Ocean)
index (units: K) during the period of 1979-2015: (a—c) Hindcasts based on the anomaly initialization at 1-month lead time and (d—f) hindcasts based
on the full-field initialization at 1-month lead time. Blue shadings denote member spread (one standard deviation). The blue line denote ensemble

mean, and the black lines denote observation. The values at the upper-right corners are the correlation coefficients between the ensemble mean of

DMI and observation
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based on the anomaly initialization at 1-month lead time; (d) hindcasts based on the full-field initialization at 1-month lead time. (e-h) As in (a—d),
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Fig. 7 Spatial distributions of mean wind anomalies (vectors, units: m s™') and SST anomalies (shadings, units: K) for ENSO-related IOD events at

850 hPa in August—October: (a) Observations; (b) hindcasts based on the anomaly initialization at 1-month lead time; (c) hindcasts based on the full-

field initialization at 1-month lead time. The areas above the 90% confidence level are covered by white oblique lines. (d—f) As in (a—c), but for the

non-ENSO-related IOD events. All variables of the negative IOD events are multiplied by —1 in the composite analysis

SAEBL S B kN, KME L AL T (50~
10°S, 80°~90°E) Pffiriffik, EAHIAF] 10 mmd',
FEVAME, A8 HEWHK (LT=1 mon) I, H
TEACER S T 13100, “BAURER” &
ANT] 584 20, T LA Hindcast-F 3R 56 ¢ 2 WLATS 9%
FEAE— T HI 2

Rt B R VAR AS B K O for BRI 505
{15 B INTEP IS L 0 RE K 5 B AL B A B 3 2

IEFSERR, BB E|ENSO “ RKAM” Bk
PR, B & {#45 Hindcast-F {56 %} 10D B 5
e AR A T

wE, EAEERE, 5 ARMIkE (LT=
4 months) I}, Hindcast-F 356 FH T 5% 20 i 152
7 i, REMREREIG N, KRS BB
. 5 Hindcast-A 56 0 3% 2 57 (BEg), {15
PP E AL 7 % R % TOD B PR 5 4H 24



4 1
No. 4

BN S T 2 Gt TAP-DecPreS X EEEFEAR R T B IR 45T A3 RGN 1 3 (R4 i LS
HU Shuai et al. Predictive Skill of the Near-Term Climate Prediction System IAP-DecPreS for the Indian Ocean ... 843

(a) GPCP

20N -

208

30E 60E 90E
(c) Hindcast-A

20N —

(b) FGOALS-s2 historical

20N -

20S -

30E - 6(;E - 90E
(d) Hindcast-F

20N -

' ' ' ' T
30E 90E

7 8 9 10 1 12 mmd’

K8 ity FDREVE 8~10 AP RIS K E CRAL: mmd™) 34 (@) W (b) FGOALS-s2 i U EBANIRL:: (o) RHg

P FHRAT LA A EHRE R () A FE T HRAT 1A H RS R
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the full-field initialization at 1-month lead time
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