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In this study the predictability of Indian Summer Monsoon (ISM) onset and withdrawal is investigated using dynamical seasonal forecasts. Nine member ensemble forecasts performed with the latest version of the CMCC-INGV Seasonal Prediction System (SPS) are used. Objective large scale methods (using both circulation and hydrological indexes) are applied to
the forecasts to detect monsoon onsets/withdrawals. The capabiliy of the probabilistic predictions to discriminate earlier than normal (i.e: before lower tercile of the sample distribution) and later than normal (i.e: after upper tercile of the sample distribution) onset/demises is evaluated by computing the brier skill scores and the discrimination distances. The

circulation index has a better performance for both starting and exit phases. The monsoon onset is beter forecasted than the withdrawal and a significant is given by the of the

model component from reanalysis.

1. The CMCC-INGV Seasonal Prediction System (SPS)

We use the latest version of the CMCC-INGV SPS (Alessandri et al., 2010a)
which has been developed in the framework of the EU-FP6 ENSEMBLES
project and further advanced as required by the efforts in the ongoing
CIiPAS ISO hindcast experiment.
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2. Monsoon Onset and Withdrawal detection method
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Onset Circulation Index (OCI, Wang et al..

2009):
Average 850hPa zonal wind over the Southern Arabian Sea (SAS, 40-80E; 5-15N) .
region which is indicated by blue box on the map (Figure 1). v

I ic Onset & Withdrawal Index (HOWI.

S e

Fasullo and Webster, 2003):

Vertically Integraged Moisture Transport (VIMT) averaged over the the 50 points on the
domain with the more rapid transition of the VIMT from the week before and the week
after the climatological Monsoon Onset (or Withdrawal). The largest 50 difference VIMT
vectors, over the red domain in the map (Figure 1), have been independently selected
for the forecasts and for the validation reanalysis dataset.

The Criteria for the detection of the monsoon onset/withdrawal is based on the
exceedance of specific thresholds for at least 7 consecutive days following Wang et al., °
2009. The thresholds have been independently chosen for reanalysis and forecasts in
order to suitably represent the characteristics of the transitions and to adequately
consider the differences between forecasts and reanalysis.

In the following the ERA-Interim reanalysis (Berrisford et al.,
reference for the verification of the forecasts. Furthermore the onset dates of the ISM
defined each year by the Indian Meteorological Department (IMD) and based on
subjective estimates are further used as reference.

Figure 1: Schematic diagram for the definition of
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3. Onset & withdrawal forecasts: performance of the latest CMCC-INGV SPS
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Figure 2: Normalized onset (left panels) and withdrawal (right panels) dates (in days after 1 May and 1 September) as diagnosed by OCI (upper) and HOWI
(lower). The SPS forecasts (in blue) are compared with the ERA-Interim reanalysis (in red). White triangles indicate the subjective onset definition by IMD.
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+ Realistic initialization of the atmospheric component is shown to significantly contribute to the predictability of early than normal monsoon onsets. This may be related to the References

realistic phase initialization of ISO which may trigger onset (Wang et al., 2009). On the other hand, the improved predictability may also follow from the better representation of
the atmospheric mean state in the IC. Ongoing studies will further address this topic.
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