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Summary and purpose of document

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

The meeting is invited to note and comment the contents.
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· …….
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- …….

· …….

STATUS / PROGRESS REPORT FOR LC-LRFMME
1.
STATUS
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 global seasonal forecasts from 12 WMO Global Producing Centres (GPCs) for  2-meter air temperature, precipitation, mean sea level pressure, 850hPa air 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 is 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 for the GPCs that allow redistribution of their digital data. The product display at the lead centre 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, 4 types of deterministic MME (Simple Composite Mean, Regular Multiple Regression, Singular Value Decomposition and Genetic Algorithm) 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 website.
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

( Singular Value Decomposition (SVD)
( Genetic Algorithm (GA)
-  Probabilistic Multi-model Ensemble

   ( Tercile-based categorical probabilities 


LC-LRFMME products are currently used in various RCOFs (e.g., FOCRAII for Asia, EASCOF for East Asia, SASCOF for South Asia, ASEANCOF for Southeast Asia, GHACOF for Greater Horn of Africa) and RCCs. Additionally, LC-LRFMME products are also primary information for the WMO’s upcoming Global Seasonal Climate Update (GSCU) effort. 
Some examples of forecast maps provided at the LC-LRFMME website are shown in Figs. 1 and 2. 
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Figure 1. Probabilistic forecasts of surface air temperature for the season December 2015-January-February 2016. The tercile category with the highest forecast probability is indicated by shaded areas. The most likely category for below-normal, above-normal and near-normal is depicted in blue, red and grey shadings respectively. White areas indicate equal chances for all categories in both cases.
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Figure 2. Probabilistic forecasts of precipitation for the season December 2015-January-February 2016. The tercile category with the highest forecast probability is indicated by shaded areas. The most likely category for below-normal, above-normal and near-normal is depicted in orange, green and grey shadings respectively. White areas indicate equal chances for all categories in both cases.
2.
PROGRESS 
2.1
Development of centralised verification of GPC seasonal products
The calculating and displaying function for verification of individual GPC hindcast data in LC-LRFMME web site were prepared. The standard verification system for long-range forecast (SVSLRF) diagnostics are calculated with same verification dataset and reference baseline for the GSCU.
2.2
Development of sub-seasonal MME forecasts
The pilot real-time sub-seasonal MME prediction system was developed with agreed subset of S2S models. Currently, WMO LC-LRFMME is downloading the real-time data of ECMWF, NCEP/CPC, JMA and UK Met Office from the ECMWF S2S archive and producing MME products on a regular basis. Displays in the website of WMO LC-LRFMME are available about a week delayed date from starting date of MME prediction, because of the time required for data collection. More detailed features are described in Doc.6.3.1 
2.3
Increase of number of hindcast data provision to LC-LRFMME
In 2016, ECMWF provided their hindcast data. It means LC-LRFMME can make both forecast products, such as PMME, and verification products with common reference periods (1983-2001, total 19 years) for ECMWF model. Now, only hindcast data of GPC Toulouse is not available in LC-LRFMME.
Table 2. Characteristics of forecast and hindcast data of 12 GPCs
	GPC
	Beijing
	CPTEC
	ECMWF
	EXETER
	Melbourne
	Montreal
	Moscow
	Pretoria
	Seoul
	Tokyo
	Toulouse
	Washington

	
	BCC
	CPTEC
	ECMWF
	Met Office
	BoM
	CMC
	HMC
	SAWS
	KMA
	JMA
	Météo-
France
	NCEP

	Hindcast period
	1983-2004
	1979-2001
	1981-2010
	1996-2009
	1980-2011
	1981-2010
	1981-2010
	1982-2009
	1996-2009
	1979-2014
	1979-2007
	1981-2010

	Hindcast
Data
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	X
	O

	Hindcast Members
	48
	10
	15
	12
	99
	20
	10
	10
	12
	10
	11
	20

	ForecastMembers
	48
	15
	41
	42
	33
	20
	20
	40
	42
	51
	41
	40


Information on the hindcast period, number of hindcast members and number of forecast members supplied by the 12 GPCs. A “X” indicates that hindcast data is not currently available in LC-LRFMME.
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