
• The rule of predictor determination

➢ Critical regions are determined for each predictor and each cluster by considering 

correlation patterns between the observed TC counts and the large-scale 

environments during JJASO.

➢ the spatial average of candidate predictor variables within their individual critical 

regions is calculated using only the grid points for which the correlation coefficient is 

significant at the 95% confidence level, and where the sign of the correlation is the 

same as that determined from the correlation patterns for the ensemble mean.
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• The western North Pacific (WNP) basins are 

the most active region of tropical cyclone activity.

• Tropical cyclones (TCs) generally accompany 

heavy rainfall to supply enormous water

resource to land area.

• Although short-term forecasting skill for TC activity has been 

notably improved in recent decades, catastrophic damages by 

intense TCs show that preparations for reducing TC damages need 

to be made at longer timescales (e.g., seasonal) than usual TC 

track forecasts (e.g., several days). Thus, the importance of 

developing seasonal TC forecasts, especially for intense ones, has 

been emphasized.

➢Hybrid statistical-dynamical approach (Our approach)
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• Here, this study presents basin-wide gridded TC-track-density 

dataset for June through October from a track-pattern-based 

dynamic-statistic model over the western North Pacific.

• Seasonal forecasting of TC activity plays a critical role in 

management of regional water resource.

• This dataset eventually contributes to reduce damage to floods and 

droughts by region and use water resources efficiently.

From the GCM prediction
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• Analysis period: 1982–2022 

• Season: June–October

• TC best track data: Regional Specialized Meteorological Center Tokyo - Typhoon Center

• Reanalysis fields: ERSSTv3 (SST), NCEP-DOE R2 (Atmosphere)

• Forecasted fields: NCEP-CFSv2 retrospective and operational datasets
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5. Applications of TC prediction model

    for regional water resources management

C1: N1 C2: N2 C7: N7

CFSv2

operation

CFSv2 

retrospective

Final forecasting map

Observed TC track density TC track density TC occurrence
Prediction

• (example) Assessment of regional TC activity

• By predicting the overall track density of a typhoon, regional typhoon activity in 

sub-basins such as the Korean Peninsula and South China Sea can also be 

predicted.

• A measure of typhoon impact (i.e., water resource) can be estimated by 

comparing observations and forecasts to normal years.
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BN 7 4 0 11

N 0 6 5 11

AN 1 4 2 7

TOTAL 8 14 7 29
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3. Model operation

• Prediction can be updated by every five days following with the CFSv2 release schedule.
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Issue time for JJASO prediction

4. Performance validation

Issued on Feb. 5 Issued on Mar. 2

Issued on Apr. 1 Issued on May 1

Correlation coefficients of SST between 

CFSv2 retrospectives and OISST (JJASO)

• As we expected, the forecasts in short lead-time show 

better predictability than long lead-time forecasts.

• As lead time increases, the number of grids showing a 

significant correlation with the number of typhoons 

decreases.

Issue:     Feb. 5              Mar. 2             Apr. 1              May 1             Jun. 5             Jul. 5
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(a) C1 CORR (b) C1 RMSE (c) C1 MSSS • However, the optimization process of the statistical 

model practically results in significant performance 

regardless of when the prediction is issued.

• Stable performance will enable the model to be used 

for water resource forecasting.
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