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ABSTRACT

A new approach for improving stability and robustness of statistical post
processing of dynamical seasonal prediction is proposed. It is to filter out
unpredictable noise variability from predictand variable (observation) by
assuming that predictable signal is only related with sea surface temperature
(SST) varability in the tropics and sub-tropics. In reality, this assumption may
not be true but in the context of statistical post-process aiming extracttion
of information from large scale field of Multi Model Ensemble seasonal
prediction result, which will consist of climate feedbacks mostly associated
with SST variability.

July mean precipitation over the east Asia was examined as a predictand.
The filtering is performed by re-constructing precipitation data from leading
SVD (Singular Value Decomposition) mode between east Asian preciptation
and tropical and subtropical SST at Indo-Pacific basin. Filtered precipitation
data is able to synchronize associated circulation patterns in the MME
forecast and that of observation to some degree. A statiscal post-process
methods based on the stepwise pattern projection method using this
filtered observtion shows significant improvement of skill compared to that
with original unfiltered observation. It is because of robust and organized
selection predictor around tropical ocean in the filtered observation case,
whereas predictor selection was not systematic and spreaded over the globe
in the case of unfiltered observation in the post-process.

Although there are more issues to be resolved for implementation in
the operational forecas, this approach suggest a possibility of improving
statistical post-processing by re-constructing observation variable prior to
correct forecast result. This is particularly effective in the situation of seasonal
forecasts with short hindcast length to obtain robust statistical relationship
for the conventional methods.
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Figure 1. Precipitation anomaly distribution associated with ENSO in (a) observation and
(b) MME forecast. (c) ENSO related precipitation anomaly at 10S in observation
(black) and MME (blue) (d) Time series of precipitation anomaly at the location
of Vanuatu in the observation (black) and MME forecast (blue)
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dsc.correlation distribution ( hindcast:red vs forecast:blue)
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Figure 2. Distribution of correlation skills from 1000 cases using random noise
data in hindcast (red) and forecast (blue)
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522 Table 10 YERASITE

Table 1. Participating models in MME of this study

System Configuration

Model Acronym ‘ Institute / Country ‘ ensemble member)

POAMA Bureau of Meteorology / Australia Coupled (10)
MSC_CANCM3 Meteorological Service of Canada / Canada Coupled (10)
MSC_CANCM4 Meteorological Service of Canada / Canada Coupled (10)

HMC Hydrometeorological Center of Russia / Russia 2-tier (10)

GDAPS Korea Meteorological Administration / Korea 2-tier (20)
IMA Japan Meteorological Agency / Japan Coupled (10)
NCEP National Centers for Environmental Prediction / USA Coupled (15)

CWB Central Weather Bureau / Chinese Taipei 2-tier (10)
NASA NASA/USA Coupled (11)
PNU Pusan National University / Korea Coupled (5)
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Figure 3. Observed distribution of precipitation (shading), 850hPa wind (vectors), 500hPa
geopotential height associated with precipitation at reference point 1 (127.5E,
37.5N). Values shown are correlation (precipitation) and regression coefficients
(wind, geopotential height). Statistically significant values (95%) were marked

with green contour and violet vectors.

Figure 4. Same as Fig. 3 except for the reference point 2 (127.5E, 35N)
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Figure 9. Same as Fig. 7 but the reference data is observed precipitation time
series at the reference point

Figure 10. Same as Fig. 8 but for the reference point 2
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Figure 11. (a) Leading SVD modes between July precipitation over East Asia and Tropical
Indo-Pacific SST. Precipitation(left) and SST(right) singular vectors are shown
in top and associated time series are shown in the bottom. Contour intervals
are arbitrary. (b),(c) same with (a) but for second and third modes.
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Figure 13. Same with Fig. 3 but for the filtered precipitation as a reference time series
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Figure 14. Same with Fig. 9 but for the filtered preciptation as a refererence time series
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Figure 15. (a) Temporal correlation coefficient (TCC) at each grid point of corrected (downscaled)
precipitation of GCM with observed precipitation. Downscaling was used as a filtered
observation for training. (b) Same with (a) but with original observation for training.
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Figure 16. (a) Number of selection as a predictor for downscaling of precipitation over East Asia
domain shown in Fig. 15 with filtered observation (b) Same with (b) but with original
observation.
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