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(Submitted by David Jones, Andrew Watkins and William Wang for GPC-Melbourne)

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 Extended and Long-Range Forecasting.
Action Proposed

The meeting is invited to note the contents.

STATUS / PROGRESS REPORT FOR GPC-Melbourne
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))
From early 2012, GPC-Melbourne operational climate predictions have come from the Predictive Ocean Atmosphere Model for Australia (POAMA) version 2, a coupled ocean-atmosphere model which has an atmospheric model of resolution T47L17. POAMA-2 is an upgrade from the previous version 1.5, 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-2 has several new features that have led to significant improvements in skill in the prediction of both climate drivers (such as El Niño-Southern Oscillation). These main improvements include: 

· A new ocean assimilation system (POAMA Ocean Data Assimilation system, Yin et al., 2010). PEODAS is an approximate form of the ensemble Kalman filter.); 

· An pseudo multi-model approach using three different configurations of the POAMA (the operational 30-member ensemble is made up of 10 member ensembles from each of three model configurations);
· A new real-time approach to generating forecasts with all forecasts start at the same time in the month (the daily lagged ensemble used in POAMA-1.5 is no longer used). The same ensemble strategy is used for the hind-casts, making the hindcasts and forecasts more consistent; 
· A move to a 1981-2010 base period for forecasts and for the hindcast verification; 

· Minor bug fixes; and
· A new configuration of the model for intraseasonal forecasting in which the atmospheric uncertainty is capture in a range of initial conditions allowing the same model to be used for both extended and long range forecasting. 

The pseudo ensemble makes use of three versions of the POAMA2 model, being:

P2.4a: which uses standard atmospheric physics;

P2.4b: a bias corrected version i.e. same as P2.4a but with ocean-atmosphere fluxes corrected in the model in real-time to reduce climatological biases; and

P2.4c: modified atmospheric physics configured to use an alternative shallow convection physical parameterization scheme. 

The use of a pseudo ensemble approach has been shown to particularly improve the overall reliability of the model forecasts.

For the real-time running of POAMA-2 a 30 member ensemble is produced starting on the 1st and 15th of each month (i.e., twice monthly updates), out to a lead-time of 9 months. 

An extensive list of scientific references for POAMA are available at http://poama.bom.gov.au/publications.shtml . Two recent references for further information are Zhao and Hendon (2009) and Hudson et al. (2010)
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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:
	1st  and 15th  day of each calendar month

	Temporal resolution:
	1 month and 3 month averages and accumulations of frequencies over 1 month and over 3 months. Experimental forecasts for weeks 1-2, 2-4, month 1 and month 2.

	Spatial resolution:
	Approximately 2.5°×2.5° (noting a different resolution of the atmosphere and ocean model components).

	Spatial coverage: 
	Global

	Lead time:
	Any lead time from 0 months to 9 months

	Output types: 

	Both graphical and digital data are available as raw and derived forecast products. Inflation of variance forecast products are available for Tercile and Above/Below median for rainfall, pressure and temperature.

	Verification as per WMO SVSLRF
	Verification information will be available from LC-LRFVS in the middle of 2012 (staffing pressures and a change to the atmospheric assimilation system has delayed full verification). The verification will be completed on 30 years of hindcasts.


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:
	Twice a monthly
	Twice a monthly
	Twice a 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/poama2.shtml, http://www.bom.gov.au/climate/poama2.4/poama.shtml 
Pacific Seasonal Forecasting portal http://poama.bom.gov.au/experimental/pasap/
and by request

	Location of digital data (if available):
	http://poama.bom.gov.au/experimental/pasap/ http://poama.bom.gov.au/data_server.shtml and for RAV at 
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] Z
3.1
SVSLRF Level 1 scores
	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)
	Niño region indices

	Seasons:
	12 month seasons
	12 month seasons
	NA
	N

	Leads:
	All leads for which forecasts issued
	All leads for which forecasts issued
	NA
	N

	ROC curves:
	N
	N
	NA
	N

	ROC area:
	Northern extratropics, southern extratropics, tropics, other subregions
	Northern extratropics, southern extratropics, tropics, other subregions
	NA
	N

	Reliability curve:
	Northern extratropics, southern extratropics, tropics, other subregions
	Northern extratropics, southern extratropics, tropics, other subregions
	NA
	N

	Frequency histograms (sharpness)
	N
	N
	NA
	N

	MSSS
	Northern extratropics, southern extratropics, tropics, other subregions*
	Northern extratropics, southern extratropics, tropics, other subregions*
	NA
	N

	Location of scores:
	 LC-SVSLRF (update for new model, anticipated by June 30, 2012))

	Scores’ availability on the LC-SVSLRF web site
	Subset (note : only 4 conventional seasons required by SVS for level 1)
	Subset
	-
	-

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	Note: other than Nino3.4, regional SST skill is not required at level 1
	


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:
	Y
	Y
	Y

	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 

Raw data in NetCDF format are available via the experimental 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 with extensive links to papers and documentation. 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/ (login and password is available from the author).
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 monthly and seasonal time-scales as digital data. 

A range of point (station) and field mapped forecasts are available for RAV at http://poama.bom.gov.au/experimental/pasap/ . This portal employs advance mapping technologies which allows the user to develop local through near global data views. This site includes documentation and verification information/
7.
CAPACITY BUILDING AND TRAINING 

GPC-Melbourne (the Australian Bureau of Meteorology) has extensive involvement in capacity building and associated training in the interpretation of 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 Pacific Islands-Climate Prediction Project (PI-CPP) and the Pacific Adaptation Strategy Assistance Program (PASAP). 
The PI-CPP is a long-running aid funded project delivered by the Australian Bureau of Meteorology (see http://www.bom.gov.au/climate/pi-cpp/) across 10 southwest Pacific Countries (Papua New Guinea, Solomon Islands, Vanuatu, Kiribati, Tuvalu, Fiji, Tonga, Samoa, Niue and Cook Islands). The aim of the project is to strengthen Pacific Island Country capacity to provide seasonal climate prediction services, in order to assist people in climate-sensitive industries to manage the impact of climate variability. 

The purposes of the Project are:

(1) To develop the capabilities of National Meteorological Services to provide an ongoing probability-based seasonal climate prediction service;  and

(2) To inform and educate National Meteorological Service staff and client users, i.e. those with decision-making responsibilities in activities influenced by climate variability, in the prudent use of climate prediction information, to ensure the information is applied in a responsible and well-understood manner, so as to maximize the Project’s benefits to the wider community.   

The PI-CPP has successfully deployed a PC-based seasonal prediction tool for Pacific Island Countries, initially using statistical relationships between drivers such as ENSO and local rainfall, temperature and streamflow. More recently, this SCOPIC has been used to “down-scale” dynamical model forecasts to countries with this activity continuing as the dynamical model POAMA improves.

The PASAP is a 2.5 year project which seeks to deliver the means for the local production of seasonal climate outlooks by Pacific Island National Meteorological Services based on a state of the art dynamical climate model (POAMA). As part of this project, Partner Countries in the Pacific Island Countries and East Timor are able to use make use of dynamical model forecasts at a range of spatial scales, either through a dedicated data portal, or through the desk top tool SCOPIC (as mentioned above).
As part of PI-CPP and PASAP 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, water management and agriculture. A recent highlight is the comparison of the forecast skill offered by existing statistical models and the most recent version of POAMA. While this work is ongoing, it is anticipated that a significant improvement in skill will be evidenced, meaning that uptake of GPC dynamical model products may be increased.
The PI-CPP and PASAP projects are currently merging into two new and larger seasonal forecasting support Programs under the Pacific-Australia Climate Change Science and Adaptation planning Program (PACCSAP) and the Climate and Oceans Support Program for the Pacific (COSPPac). Further information about these activities is available at http://poama.bom.gov.au/experimental/pasap/, http://www.cawcr.gov.au/projects/PCCSP/ and http://www.bom.gov.au/climate/pi-cpp/index.shtml  .  Functionally, these new program will preserve many of the features of the earlier program, but add some new activities. A particular focus of PACCSAP is the seasonal prediction of extreme events including Tropical Cyclones, sea level (likely to cause innundation) and high sea surface temperatures which might be associated with coral bleaching. All three of these extremes represent a focus for where long term climate change impacts are likely to interact with seasonal variability giving rise to some of the earliest impacts of climate change in the region.
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.

GPC-Melbourne questions the value of all the verification scores maintained by the LC-LRFVS. An analysis of site web hit rates suggests very low rates of access for many products. On this basis we suggest a further rationalization of the functions and contents of the LC-LRFVS.
9.
FUTURE DEVELOPMENTS

The POAMA version monthly/multi-week forecast remains under development, and it is anticipated that an upgraded version of POAMA (POAMA 2.5) will be launched in late 2012. The greatest challenge currently faced in Australia for the use of the GPC-Melbourne products is that the model is too emphatic in space (i.e., large areas showing the shame shift) and in time (i.e., ensemble members too tight). We have trialled a number of methods for address this weakness, including inflation of variance, simple probability scaling, a Baysian Joint Probability approach and a pseudo model ensemble. It remains too soon to determine which of these will be successful in allowing the full implementation of POAMA for operational use. 
In the longer term a new coupled model called ACCESS (Australian Community Climate Earth System Simulator) will be developed. Further information on plans is available at http://poama.bom.gov.au/about_poama2.shtml with updates.
A major focus of development remains in the area of application and communication. The Bureau is currently looking a developing and applying 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://poama.bom.gov.au and http://www.bom.gov.au ). Subsets of the data are provided to partner countries in the PI-CPP to support real-time forecasting activities and through the PASAP seasonal prediction data portal.
GPC-Melbourne data is provided to the IRI for multi-model ENSO outlooks, and NOAA CPC for CLIVAR MJO model outlook comparison.
__________________
