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Seasonal Prediction System of METRI
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KMA / APCN



FALL SEP

OCT NOV

Mean and Anomalous 
500 hPa Height

Operational Activities (1)         Operational Activities (1)         



FALL SEP

OCT NOV

Mean 850 hPa Temperature

Operational Activities (1)         Operational Activities (1)         



FALL SEP

OCT NOV

Anomalous 850 hPa Temperature

Operational Activities (1)         Operational Activities (1)         



FALL SEP

OCT NOV
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MME Prediction Scheme
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• 10 Ensemble members with -12 
hourly lagged I.C

• Boundary condition: persisted 
SST anomaly

• Integration Period: 4 months

• Climatology: 24 years hindcast

METRI Multi-Model Ensemble Prediction System
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MME_S (Multi-Model Ensemble forecast using Simple arithmetic mean)

MME_L (Multi-Model Ensemble forecast trained by a Linear multiple 
regression using SVD techniques)

MME_N (Multi-Model Ensemble forecast trained by a Nonlinear artificial
neural network model)
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Models
MME_S
MME_L
MME_N

Multi-model ensemble has 

locality !!!
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* Normalized MSE = MME_S – MME_L (or MME_N )

MME_L : MSE are decreased and increased at low and high latitudes, 
respectively.

MME_N : MSE is decreased at whole region.
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Internal and External Variances Potential Predictability 

* Potential Predictability = EV / TV

TV = EV+IV 

* External Variance (EV) : solide line
Internal Variance (IV)  : dashed line

EV : dominant at low latitude  !!!
I V : dominant at high latitude !!!  
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North Pacific Decadal 
OscillationHydrological Cycle

Land Surface Processes (soil 
moisture, snow, veg.)

West Pacific warm 
pool ITCZ

ENSO

Indian Ocean 
Dipole

Tibet

Walker CirculationTransverse 
Circulation

TBOMJO
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Rossby Waves

A summary of processes being 
studied to understand the source of 
variability on the regional climate of 
East Asia. The influence of the tropical SST forcing on 

global circulation.
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Directional Transition of Rossby Wave Propagation (NCAR MM5)
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Initial Condition = alpha*NCEP + beta*Z
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Directional Transition of Rossby Wave Propagation (NCEP GSM)

Zonal Mean CaseCTL Case
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Directional Transition of Rossby Wave Propagation (SWM)

Initial Condition = Sqrt (u0**2 + v0**2)
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Why do we need to develop next generation climate model  ?

O enhanced computational resources (MPI, OpenMP)

O “pole problem” and “Gibbs phenomena” on GCM

O Current GCM failed to predict the phenomena of cloud resolving scale 

O Atmospheric motion is multi scale phenomena
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** New Dynamic Core for Next Generation Climate Model (Cubic Grid)

Purser and Rancic (1998)

Conformal MappingConformal MappingGnomonic Cube Homogeneous MappingHomogeneous Mapping

Sadourny (1972) Rancic and Purser (1996)
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CMAP 1979-95 JJA C-CAM 1979-95 JJA
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CMAP 1979-95 DJF C-CAM 1979-95 DJF
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