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Summary and purpose of document

This document provides an update on the statue of GPC-Seoul and is provided for the information of the ET on Extended and Long-Range Forecasting.

Action Proposed

The meeting is invited to note the contents.

STATUS / PROGRESS REPORT FOR GPC-Seoul
1.
FORECASTING SYSTEM

Please note that items 1.1 and 1.2 should be repeated for different forecasting ranges: LRF, ELF and/or any other.

1.1
Description of the forecasting system specification [please also indicate where this information is published (web address / papers))
The operational extended forecasts system of GPC_Seoul is based on the global spectral model, GDAPS (Global Data Assimilation and Prediction System) with horizontal resolution of T106 and 21 vertical levels of hybrid sigma-pressure coordinate. For the Ensemble forecasts, we utilize 20 ensemble members by lagged average method with about 3 week lead-time. 
	
	GDAPS (Global Data Assimilation and Prediction System)

	Major Physics
	Cloud Convection
	Kuo (1974)

	
	Land Surface & PBL
	SiB; 

Yamada-Meller (1982)

	
	Radiation
	Lacis & Hansen (1974) for SW 

Roger & Walshaw (1966), Glodman & Kyle (1968) 

and Houghton (1977) for LW

	
	Large scale condensation 
	Kanamitsu et al.(1983) 

	Dynamics 
	Three-dimensional global spectral model with hydrostatic primitive equations 

Hybrid sigma-pressure coordinate 

Semi-implicit method 

	Resolution 
	T106L21 

	Ensemble size 
	20 members 

	Sea Surface Temperature 
	Predicted SST anomaly 

	Land Surface Initial Condition 
	Observed Climatology 

	Model Climatology 
	SMIP2/HFP simulation (1979 to 2010) 

	Forecast range 
	1-month forecast , 3-month forecast , and 6-month forecast 


The El Nino prediction system (Kang and Kug, 2000) is based on the intermediate ocean and statistical atmosphere model. The ocean model differs from the Cane and Zebiak (1987) model in the parameterization of subsurface temperature and the basic state. The statistical atmosphere model is developed based on the singular value decomposition (SVD) of wind stress and SST. 
· To reduce the uncertainty of initial field on the ENSO model, the breeding technique is applied. In the case of an ideal experiment, it works for better predictability, while for our El Nino prediction model, its effect is not so clear because it has weak nonlineality. Therefore, it shows some possibilities to contribute the improvement of predictability for the complicated future ENSO prediction using coupled GCM. 

· In order to improve the western Pacific SST prediction, KMA introduced the heat flux formula and vertical mixing parameterization to the ocean model. The initialization of the model is done by combining observed SST and wind stress. Wind stress is calculated by using the 925hPa wind of NCEP/NCAR reanalysis data. The method with calculated wind stress for initialization has a better forecast skill than that with FSU wind stress in recent predictions (Kug et al., 2001). In addition, the present prediction is attended with random noise considered weather noise, and generates many sets of prediction. Our approach for random noise is similar to Kirtman and Schopf (1998). 

· Then, to correct the systemic error in the prediction model, the statistical model is also applied. The used Coupled Pattern Projection Model (CPPM, Lee and Kang 2003) is a kind of pointwise regression model, and the main idea of the model is to generate realization of predictions from projections of covariance patterns between the large-scale predictor field and regional predictions onto large-scale predictor field at the target year. By applying this model to the dynamic model results and compositing the results from both the dynamical and statistical models, the predictability over the tropical Pacific is improved than before. 

To predict the whole global SST, a statistical global SST prediction system is being developed by combining Coupled Pattern Projection Model (CPPM), Lagged Linear Regression Method (LLRM), El Nino prediction model, and persistence method. In the tropical Pacific, predictions produced by El Nino prediction model are used, and in other regions the best results between CPPM, LLRM, and persistence are used. The LLRM is one of the point wise statistical model based on the lag relationship between the global SST and ENSO index and the optimal lag is selected by the hindcast process in the model. This is developed to determine predict the Indian SST prediction. Using this global ocean forecasting system, the boundary conditions for the global climate model are also produced.
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1.2
Content of basic forecast outputs [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Issue frequency:
	3rd, 13th, and 23th  day of each month

	Temporal resolution:
	10 days and 1 month averages, accumulations over 1 month forecast and over 3 month forecast.

	Spatial resolution:
	2.5°×2.5°

	Spatial coverage: 
	Global

	Lead time:
	About 3 week

	Output types: 

	Graphical images and GRIB2 digital data. Figures and data for 3 month forecast of GPC_Seoul are available in WMO LC-LRFMME homepage(www.wmolc.org).

	Verification as per WMO SVSLRF
	Y. (a) location of verification information :  LC-LRFSVS; (b) the verification is completed on 31 years hindcasts; (c) the ensemble size of forecast and hindcast is same 20 members.


2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	850hPa temperature anomaly
	Precipitation anomaly
	SST anomaly

	Spatial resolution:
	2.5°×2.5°
	2.5°×2.5°
	2.5°×2.5°

	Temporal Resolution:
	1 month
	1 month
	1 month

	Coverage:
	Global, and East Asia
	Global, and East Asia
	Global, and East Asia

	Issue frequency:
	monthly
	monthly
	monthly

	Lead-time
	L0
	N
	N
	N

	
	L1
	Y
	Y
	Y

	
	L2
	N
	N
	N

	
	L3
	N
	N
	N

	
	L4
	N
	N
	N

	
	L4+
	N
	N
	N

	Location of rendered images:
	http://web.kma.go.kr/eng/weather/forecast/long-range1.jsp  for 1 month forecast,

http://web.kma.go.kr/eng/weather/forecast/long-range3.jsp for 3 month forecast

	Location of digital data (if available):
	 

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	


3.
VERIFICATION [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance] Z
3.1
SVSLRF Level 1 scores

	Variable:
	2m temperature
	Precipitation
	SST
	Niño region indices

	Seasons:
	All 12
	All 12
	All 12
	All 12

	Leads:
	3 week leads
	3 week leads
	3 week leads
	2 month leads

	ROC curves:
	N
	N
	N
	N

	ROC area:
	N
	N
	N
	N

	Reliability curve:
	N
	N
	N
	N

	Frequency histograms (sharpness)
	N
	N
	N
	N

	MSSS
	Y
	Y
	Y
	Y

	Location of scores:
	N
	N
	N
	N

	Scores’ availability on the LC-SVSLRF web site
	N
	N
	N
	N

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	
	


3.2
SVSLRF Level 2 scores

	Variable:
	2m temperature
	Precipitation
	SST

	Seasons:
	4 seasons
	4 seasons
	4 seasons

	Leads:
	3 week leads
	3 week leads
	3 week leads

	ROC maps:
	N
	N
	N

	MSSS maps:
	Y
	Y
	Y

	MSSS 1 maps:
	Y
	Y
	Y

	MSSS 2 maps:
	Y
	Y
	Y

	MSSS 3 maps:
	Y
	Y
	Y

	Location:
	SVS-LRF website
	SVS-LRF website
	SVS-LRF website

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	


4.
DISSEMINATION 

Figures and data for 3 month forecast of GPC_Seoul are available in WMO LC-LRFMME homepage(www.wmolc.org).
5.
LRF MULTI-MODEL ENSEMBLE

Three month forecasts with a 3 week lead time for temperature, precipitation and SSTs are provided to the WMO LC-LRFMME and the APCC multi-model ensemble, and Nino 3.4 Indices supplied to IRI.
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

Please indicate any additional information that is provided by the GPC (e.g. grid point value products (hindcast and forecast data for downscaling algorithms, data for RCM boundary and initial conditions, predicted global weekly values of SST)).

7.
CAPACITY BUILDING AND TRAINING 

Please indicate any assistance by the GPC in capacity building (e.g., interpretation and use of products, downscaling and verification techniques, development of local user applications from RCC downscaled products, use and implementation of regional climate models).

8.
SPECIFIC NEEDS
Please indicate any specific needs of your GPC.
9.
FUTURE DEVELOPMENTS

From 2014 the operational forecast model of GPC_Seoul will be replaced by the Korean and English Join Seasonal Forecasting System. 
10.
USERS OF THE LRF

The Government, the Public, and the Industry. 
