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• Questions

• Results

Conclusions and Some Highlights

• Methods

i. Rainfall gauge data from China Meteorological Data Service Center

ii. Environmental data from ERA-interim

i. Rainfall patterns & their variability ?

ii. Atmospheric dynamics and teleconnected oceanic signals?

iii. Any predictability?

iv. Informative dynamic divers?

i. Spatial Rainfall Patterns

ii. Temporal variabilities & spatial grouping

iii. Diagnosis of Atmospheric dynamics and teleconnected oceanic signals

iv. Model building & Validation & Blind prediction

v. Interpretation of informative predictors
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i. Self- organizing Map (SOM)

ii. Composite Analysis

iii. Multiple Linear Regression (MLR)

iv. Empirical orthogonal Functions (EOF)

• Data



Data Rainfall data & environmental variables

Study period: 1979-2018 (May- August)

Rainfall:

1. 864 stations over mainland China.

2. 272 stations in SEC (108oE-125oE, 18oN-36oN)

3. High quality dataset with less than 1% missing value and 
low-quality value.

Environmental variables:

1. Reanalysis Datasets from ERA-Interim (2.5o× 2.5o)

2. Including:
a. Geopotential Height at 200 hPa (GPH 200)
b. Geopotential Height at 850 hPa (GPH 850)

c. Sea Surface Temperature (SST)
d. 2-meter Temperature (T2m)

e. Vertically Integrated water vapor transport(IVT)
f. Total precipitation (PP)
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Input Matrix Rainfall Patterns

Results Spatial Rainfall Patterns

Output
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SOM Average within clusters

Why choose “four clusters”:

• Reasonably capture the rain-belt over SEC

• Significantly distinguishable between each pair of clusters

𝑥!,#: rainfall intensity in day i and station j



Results Temporal variabilities & spatial grouping

Subseasonal
Climatology

Spatial Grouping

Annual frequency
change points

Active period
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Results Diagnosis of Atmospheric dynamics and teleconnected oceanic signals

Composite of Cluster 2

T2mA&SSTA (shaded)

Z850A+ & Z850A-
(contour, interval: 3 m)

IVTA (vector)

PPA (shaded) 

Z200A (+) & Z200A (-) 
(contour, interval: 5 m) 
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Results Model building & Validation & Blind prediction (Part I)

GPHA 850 data

EOF
EOF Spatial patterns

EOF time series
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Results Model building & Validation & Blind prediction (Part II)
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Regional Rainfall Selective Predictors

Final model

Blind
prediction

….

….

Leave-one-year-rolling-out
cross validation

Coefficients estimation & Model predictability



Results Model building & Validation & Blind prediction (Part III)

Regional Rainfall Selective Predictors

CV

Final model

Blind
prediction

….

….

2018 GPHA 850

Project on the EOF
dimensions

2018 EOF time series 2018 rainfall
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Results Interpretation of informative predictors

Correlation maps

Z850A (Shaded) 
IVTA (vectors)

Z200A (Shaded) 
uv200A (vectors) 

T2mA&SSTA 
(Shaded)

uv10m (vectors)
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Conclusions and Some Highlights

• Distinct rain belt patterns classified by the Self-organizing Map are highly in line with the
summer monsoon front in Southeast China.

• Redefined rain belts lead to new discovery of informative regional circulation anomalies and
upper-level wave trains for improved rainfall predictability.

• Unprecedented regional daily rainfall prediction skills are achieved over the three rain belts
in Southeast China.

• Offered some insights on the source of biases embedded in numerical models, possibly
amplified in statistical downscaling of climate model outputs with a deeper understanding of
monsoonal dynamics.
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Thank you for your attention!


