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Summary and purpose of document
This document provides an update on the statue of GPC-Melbourne and is provided for the information of the ET on Operational Predictions from Sub-Seasonal to Long Time-Scales
Action Proposed
The meeting is invited to note the contents.
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- …….
…….STATUS / PROGRESS REPORT FOR GPC-Melbourne
1.
FORECASTING SYSTEM
.
1.1
Description of the forecasting system specification [please also indicate where this information is published (web address / papers))
From early 2012, GPC-Melbourne operational climate predictions have come from the Predictive Ocean Atmosphere Model for Australia (POAMA) version M24, a coupled ocean-atmosphere model which has an atmospheric model of resolution T47L17. POAMA-M24 is an upgrade from the previous version P24, with upgrades being made to the model as well as the operation of the forecasting system (such as method for producing hindcasts and forecasts). POAMA-M24 has several new features that have led to improvements in skill and forecast reliability. These main improvements include: 

A multi-configuration ensemble  approach using three different configurations of the POAMA (the operational 33-member ensemble is made up of 11 member ensembles from each of three model configurations) to increase the reliability of the model forecasts and better map the uncertainty;

A move to a 1981-2010 base period for forecasts and for the hindcast verification following earlier guidance from the ET; 

Minor bug fixes; and

A new configuration of the model for intraseasonal forecasting (two to 10 weeks) in which the atmospheric uncertainty is capture in a range of atmospheric initial conditions allowing the same model to be used for both extended and long range forecasting (Hudson et al 2013). 

The multi-configuration ensemble makes use of three versions of the POAMA2 model, being:
M24a: which uses standard atmospheric physics;

M24b: a flux corrected version, using the same physics as M24a but with ocean-atmosphere fluxes corrected in the model in real-time to reduce climatological biases; and

M24c: modified atmospheric physics configured to use an alternative shallow convection physical parameterization scheme. 

The use of this multi-configuration ensemble approach has been shown to improve the overall reliability of the model forecasts.
For the real-time running of POAMA a 33 member ensemble is produced starting every Tuesday and Friday out to a lead-time of 9 months. For the production of operational outlooks, ensemble runs from several start dates are combined as a lagged ensemble with the current practice using 99 members in total. This approach has been shown to further improve reliability, while also keeping the forecast lead time to a relative minimum. 

GPC Melbourne has developed and is maintaining a new website for delivering long range outlooks to WMO member states and other users.  This new website integrates broad scale, site-based and climate index outlooks using a map-based interface. Data is available from this site for both gridded and time series outlooks (http://poama.bom.gov.au/experimental/pasap/). All forecasts and hindcasts are available to the community through an OpenDAP server linked through this site.
References
National Meteorological and Oceanographic Centre. Operational Upgrade to Predictive Ocean Atmosphere Model for Australia (POAMA-M24). NMOC Operations Bulletin. Bureau of Meteorology, March 27, 2013. http://www.bom.gov.au/australia/charts/bulletins/apob96.pdf.

National Meteorological and Oceanagraphic Centre. Operational Upgrade to Predictive Ocean Atmosphere Model for Australia Version 2.4 (POAMA-2). NMOC Operations Bulletin. Bureau of Meteorology, October 26, 2011. http://www.bom.gov.au/australia/charts/bulletins/apob96.pdf.
Hudson, D., A. Marshall, Y. Yin, O. Alves, and H. Hendon, 2013. Improving intraseasonal prediction with a new ensemble generation strategy. Mon. Wea. Rev. doi:10.1175/MWR-D-13-00059.1, in press.
Yin, Y., O. Alves, and P. R. Oke, 2011: An ensemble ocean data assimilation system for seasonal prediction. Mon. Wea. Rev., 139, 786-808.
Further scientific references for POAMA are available at http://poama.bom.gov.au/publications.shtml .

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:
	Twice Weekly

	Temporal resolution:
	Weekly, Fortnightly, 1 month and 3 month averages and accumulations of frequencies over 3 months are produced routinely, while dialy resolution data are available via OpenDAP

	Spatial resolution:
	Atmosphere: T47 spectral (approximately 2.5°×2.5°) 
Ocean:  25 vertical levels, 2  zonal resolution and 0.5  meridional resolution at the equator, increasing to 1.5  near the poles.



	Spatial coverage: 
	Global

	Lead time:0 months to 9 months

	Output types: 

Model ensemble data is available via an OpenDAP service

Derived forecast data is available graphically via a web map interface with data available via an OpenDAP service

	Verification as per WMO SVSLRF
	Verification information for the new model configuration will be available from LC-LRFVS (or the future equivalent) in the middle of 2014 
The verification will be completed on 30 years of hindcasts using the 1981-2010 period for climatologies. Previous versions of POAMA have been verified to the standard.



2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	Probabilities for tercile categories of 2m temperature
	Probabilities for tercile categories of precipitation
	Probabilities for tercile categories of SST (coupled models only)

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

	Temporal Resolution:
	3 months
	3 months
	3 months

	Coverage:
	Global, RAV and Australia
	Global, RAV and Australia
	Global, RAV and Australia

	Issue frequency:
	Monthly
	Monthly
	Monthly

	Lead-time
	L0
	Y
	Y
	Y

	
	L1
	Y
	Y
	Y

	
	L2
	Y
	Y
	Y

	
	L3
	Y
	Y
	Y

	
	L4
	Y
	Y
	Y

	
	L4+
	Y
	Y
	Y

	Location of rendered images:
	http://poama.bom.gov.au/experimental/pasap http://www.bom.gov.au/climate/poama2.4/poama.shtml longer lead forecasts are available through the OpenDAP server.

	Location of digital data (if available):
	 http://poama.bom.gov.au/data_server.shtml http://poama.bom.gov.au/experimental/pasap/
and by request

	[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] 
3.1
SVSLRF Level 1 scores

The recent implementation of POAMA M2.4 means that the verificaiton to the SVSLRF is an activity in progress. Verification has been undertaken using RMSE and Ensemble Mean Anomaly Correlation and Tercile Hit Rate.

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)
	Niño region indices

	Seasons:
	All 12
	All 12
	All 12
	

	Leads:
	Zero to four month leads
	Zero to four month leads
	Zero to four 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
	N
	N
	N
	N

	Location of scores:
	
	
	
	

	Scores’ availability on the LC-SVSLRF web site
	Recent model update requires recalculation of score 
	Recent model update requires recalculation of score 
	Recent model update requires recalculation of score 
	N

	[For non-compliant elements, please indicate intended date of compliance]
	July 2014, following implementation of model update.
	July 2014, following implementation of model update.
	July 2014, following implementation of model update.
	July 2014, following implementation of model update.


3.2
SVSLRF Level 2 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)

	Seasons:
	All 12
	All 12
	All 12

	Leads:
	Zero to four month leads
	Zero to four month leads
	Zero to four month leads

	ROC maps:
	N
	N
	N

	MSSS maps:
	N
	N
	N

	MSSS 1 maps:
	N
	N
	N

	MSSS 2 maps:
	N
	N
	N

	MSSS 3 maps:
	N
	N
	N

	Location:
	SVS-LRF website(not up to date)
	
	

	[For non-compliant elements, please indicate intended date of compliance]
	July 2014, following implementation of model update.
	
	


4.
DISSEMINATION 
Raw data in NetCDF format are available via the OpenDAP server http://poama.bom.gov.au/data_server.shtml. A range of derived graphical products are available at the web portal http://poama.bom.gov.au. Additional derived data and graphics are available on request (email to webclim@bom.gov.au or d.jones@bom.gov.au). 

A dedicated data portal displaying point (station) and mapped forecasts, including verification information for the RAV (focus on the southwest Pacific) is available at http://poama.bom.gov.au/experimental/pasap/ .
The Bureau’s GPC website has been the focus of major development since the last ET meeting (Geneva 2012), with a rich interface providing a range of graphical, gridded and text based forecast information. This include historical and current forecasts as well as verification. A particularly focus has been on supporting National Meteorological Services in RAV, but the output are provided at global scales.
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Figure: The recently completed GPC-Melbourne website, available at http://poama.bom.gov.au/experimental/pasap/ .

5.
LRF MULTI-MODEL ENSEMBLE
Three month forecasts with a one month lead time for temperature, precipitation and SSTs are provided to the LC-MME and the APCC multi-model ensemble. Nino Indices supplied to IRI.
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC
Individual ensemble and ensemble average data for temperature, precipitation, SSTs and a range of atmospheric fields (low level winds, MSLP, etc) are available for weekly, monthly and seasonal time-scales as data via an OpenDAP service

A range of point (station) and field mapped forecasts are available for RAV at http://poama.bom.gov.au/experimental/pasap/ . This portal employs an interface which allows the user to develop local through near global data views. This site includes documentation and verification information.
Experimental sea level anomaly outlooks are published at http://poama.bom.gov.au/experimental/pasap/sla.shtml
Monthly timescale SST outlooks customised for coral bleaching applications are published at http://poama.bom.gov.au/experimental/pasap/sst.shtml
A number of climate indices related to Southern hemisphere mid-latitude climate prediction including the Southern Annular Mode and Subtropical Ridge are available experimentally. 

7.
CAPACITY BUILDING AND TRAINING 
GPC-Melbourne (the Australian Bureau of Meteorology) has extensive involvement in capacity building and associated training in forecast products, downscaling, verification, local user applications and drought analyses with a focus on island countries in the Pacific region. The bulk of the activities occur through the Climate and Oceans Support Program for the Pacific (COSPPac). There projects have been supported by the Australian overseas aid agency. Dedicated websites to support climate services in the region use seasonal forecasts across rainfall, temperature, ocean indicators and sea level have been deployed at http://www.bom.gov.au/climate/pacific  and http://www.bom.gov.au/cosppac/ .
A large number of in-country training workshops have been held on climate prediction and a number of pilot projects developed looking at the application of seasonal predictions for health (e.g., malaria, dengue fever), water management and hydroloelectricity and agriculture. 

The current program under COSPPac has two further years to run, and will look at moving current operational services across RAV collaborators to use dynamical models and overall capacity development issues.
8.
SPECIFIC NEEDS
Perhaps the greatest need at GPC-Melbourne is in the area of resources to develop, run and analyses the dynamical model POAMA. While dynamical models are clearly the future of extended and long range forecasts, the infrastructure and human resources required to maintain these complex systems are very significant. The required expertise is also in rather limited supply.
GPC-Melbourne supports the ongoing rationalization of the LC activities for verification and multimodel prediction. This should include an re-examination of the various mandated verification statistics.
9.
FUTURE DEVELOPMENTS
The next major version of POAMA will be new coupled model based on the ACCESS (Australian Community Climate Earth System Simulator) framework. Further information on plans is available at http://poama.bom.gov.au/about_poama2.shtml with updates. ACCESS is closely related to the UKMO unified model, but incorporates alternative land surface and ocean models.
Seasonal outlooks for Australia make use of a lagged ensemble strategy to reduce the tendency of single-initialisation date ensembles to be too emphatic. In the next period this method will be assessed over a larger area and potentially adopted for the GPC outlook products.

Tropical cyclone outlooks are in development and should be available as experimental products in the near future. 
A major focus of development remains in the area of application and communication. The Bureau is currently developing new ways for presenting climate prediction information. This is based on a user centred design approach which seeks to minimize confusion around probabilities and yield an overall better experience for users.

10.
USERS OF THE LRF
GPC-Melbourne products are provided to LC MME APCC. Internationally the main focus for GPC products is prediction of ocean conditions for which a range of highly skilled products are updated in real-time and made available through the web (http://www.bom.gov.au ). Subsets of the data are provided to partner countries to support real-time forecasting activities and through the Pacific seasonal prediction portal.

GPC-Melbourne data is provided to the IRI for multi-model ENSO outlooks, and NOAA CPC for CLIVAR MJO model outlook comparison.
http://www.wmo.int/pages/prog/www/DPS/GDPS-Supplement5-AppI-4.html 
http://www.wmo.int/pages/prog/www/DPS/EPS-HOME/eps-home.htm
From (http://www.wmo.int/pages/prog/wcp/wcasp/clips/producers_forecasts.html)
The following are GPC products provided as minimum requirement:
· Predictions for averages, accumulations, or frequencies over 1-month periods or longer; typically, anomalies in 3-month-averaged quantities is the standard format for seasonal forecasts. Forecasts are usually expressed probabilistically 

· Lead time: between 0 and 4 months 

· Issue frequency: monthly or at least quarterly 

· Delivery: graphical images on GPC website and/or digital data for download 

· Variables: 2m temperature, precipitation, sea-surface temperature (SST), MSLP, 500hPa height, 850hPa temperature 

· Long-term forecast skill assessments, using measures defined by the SVSLRF 
http://www.wmo.int/pages/prog/www/DPS/SVS-for-LRF.html
