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Summary and purpose of document

This document provides information on the activities conducted by the Lead Centre for Long-Range Forecasting Multi-Model Ensemble (LC-LRFMME)
Action Proposed  

The Team is invited to note and comment the information provided.
STATUS / PROGRESS REPORT FOR LC-LRFMME

5.
STATUS REPORT AND FUTURE DIRECTIONS: LC-LRFMME

5.1
LC-LRFMME: status report

The Korea Meteorological Administration (KMA) and NOAA/NCEP have organized a joint effort to sustain and develop LC-LRFMME activities. This initiative was recognized by the WMO and inclusion of the LC-LRFMME in the Manual on GDPFS was recommended at the 14th Session of the WMO CBS meeting, held in Croatia from 25 March to 2 April 2009. The goal of the Lead Centre is to provide a conduit for sharing of model data for long-term climate predictions and to develop a well-calibrated Multi-Model Ensemble (MME) system for mitigating the adverse impact of unfavourable climate conditions and maximizing benefits under favourable conditions.
At present, the forecast anomalies from 12 GPCs(CPTEC has joined since January 2011) for  2-meter surface temperature, precipitation, mean sea level pressure, 850hPa temperature, 500hPa geopotential height, and sea surface temperature (if available) are collected at the LC-LRFMME between the 1st to 20th of each month, and the forecast data are used in displaying various seasonal forecast products. Table 1 shows the provided GPC digital data and graphical products in standard format available from LC-LRFMME. Members of GPCs, RCC, NMHSs and related institutions that produce LRF forecasts can download forecast and hindcast data products for the GPCs that allow redistribution of their digital data. The product display at the lead center website includes monthly and seasonal mean anomalies from individual GPCs and also a synthesis of information in terms of consistency in the sign of anomalies from all GPCs. In addition to this, 3 types of deterministic MME (Simple Composite Mean, Regular Multiple Regression, and Singular Value Decomposition) and probabilistic MME prediction are shown on the LC-LRFMME website (www.wmolc.org). Access to the website is password protected and information about how to gain access to the forecast products is provided on the webpage.
Table 1. the LC-LRFMME Products : GPC digital data and graphical products.

	Digital products
	Graphical products

	- Both forecast and hindcast of monthly mean anomalies of the GPC ‘s ensemble mean for lead 1~3), following the month of submissions
(  2m surface temperature
(  Precipitation

(  Mean sea level pressure

(  850hPa temperature
(  500hPa geopotential height
(  Sea surface temperature


	-  Individual forecast

( plots for each GPC forecast anomalies in 

common graphical format  (Rectangular, 

Time series, Stereographic type, etc.)

( Consistency map

( SST Plume (Nino3.4 SST anomalies)
-  Deterministic Multi-model Ensemble

( Simple composite mean(SCM)

( Regular Multiple Regression  

( Sigular Value Decomposition(SVD)

- Probabilistic Multi-model Ensemble

   ( tercile-based categorical probabilities 


Some examples of forecast maps provided on the LC-LRFMME website are shown in Figs. 1 and 2. Forecast anomalies for a particular variable from individual GPCs can be displayed for an area selected by a user-driven interface (Fig. 1(A)-a). Forecast display also includes consistency maps (Fig. 1(A)-b), where a geographical distribution of the number of models that agree with the sign of the multi-model average anomaly is made. Consistency maps succinctly summarize the agreement in forecast anomalies across different models and are a measure of confidence in the sign of seasonal mean forecast anomalies. For example, if all models agree in the sign of the predicted anomaly, the user can place added confidence in the forecast. Predicted large-scale sea surface temperature indices are also shown on the website (Fig.1(A)-c). Forecast information from individual GPCs can also be synthesized into a simple multi-model average with equal weights (Fig. 1(B)-a). Since hindcasts from all GPCs are not yet available, skill-dependent weighting for constructing multi-model average has some limitations (Fig.1 (B)-b and c). 
	(A)  Individual Forecasts

	a.  All maps
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	b. Consistency maps
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	c. SST plume (Nino3.4 SST anomaly)
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	(B) Deterministic MME forecast

	a. Simple Composite Map
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	b. Regular Multiple Regression
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	c. Singular Value Decomposition
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Figure1. Example of forecast maps available on the LC-LRFMME website. (A) Individual forecast: 
a- All map type plot, b-Consistency map, c-SST plume, (B) Deterministic MME forecast: a-Simple composite map, b-Regular multiple regression, c-Singular Value Decomposition. This particular example is for the 2 meter MAM2012 mean temperature anomaly. On the LC-LRFMME website the display area (and projection) can be selected by the user.
Since June 2011, categorical probabilities for terciles based on the Probabilistic Multi Model Ensemble (PMME) prediction system have been synthesized by the research team at the APEC Climate Center (APCC). The PMME prediction system used at the WMO LC-LRFMME is based on an uncalibrated MME, with model weights being inversely proportional to random errors in  forecast probability associated with the standard error of the ensemble mean (i.e. proportional to the square root of model ensemble size) and a Gaussian fitting method for the estimation of tercile-based categorical probabilities (Min et al. 2009).  The PMME forecast maps since the MJJ 2011 prediction are available from www.wmolc.org . Figure 2 shows an example of tercile category probability forecast for 2m temperature for March-May 2012. 
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Figure 2. Tercile category probability forecasts for 2m temperature, March-May 2012. Blue shading: below-normal most likely; red shading: above-normal most likely; grey shading: near normal most likely; white: equal chances
LC-LRFMME products are currently used in various RCOFs (e.g., FOCRAII for Asia, SASCOF for summer forecast of South Asia, GHACOF) and RCCs. Additionally, LC-LRFMME products are also the provide information for the WMO’s upcoming Global Seasonal Climate Update (GSCU) effort, and provided the simple composite mean of SST, the 1 and 2 month lead PMME for other variables, and 5 types of oceanic indices (Nino3.1, Nino1+2, IOD, NTA and STA). Moreover, LC-LRFMME makes an important contribution to increasing the resources available for better social-economic planning, and is a valuable asset for the seasonal climate forecast community.
Reference(s) : Min, Y.-M., V.N. Kryjov, C.-K. Park, 2009: Probabilistic Multi Model Ensemble Approach to Seasonal Prediction. Weather and Forecasting, 24, 812
