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Summary and purpose of document

This document provides an update on the status of GPC-Pretoria for the ET on Operational Predictions from Sub-Seasonal to Long Time-Scales 
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STATUS / PROGRESS REPORT FOR GPC PRETORIA
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

Extended range forecast system of GPC Pretoria is based on the recently expanded and optimized global dynamical prediction system (Beraki et al., 2013). This objective probabilistic forecasting system that support the sub-seasonal to seasonal timescales is based on the ECHAM4.5 Atmospheric general circulation model (AGCM) and has become operational since late 2013. 

The initial and boundary forcing that collectively exploring the uncertainly envelope are used as a means of building an ensemble prediction system. The AGCM is initialized with slightly different atmospheric initial states (ICs) obtained from the National Centers for Environmental Prediction, Department of Energy (NCEP/DOE). The uncertainties that arise from the initial conditions are accounted for by taking 10 consecutive daily atmospheric states back from the forecast date in each month for 28 years from 1982-2009. Each atmospheric state was allowed to force the AGCM with three SST scenarios that apparently represent better the spread of the SST uncertainties. This combination gives rise thirty ensemble integrations.
The Multi-Model Sea Surface Temperate (SST) anomalies and its amplitude band estimated from the uncertainty term are used as input to derive the lower boundary forcing for the AGCM. The MMS global SST forecast is based on two coupled global climate models (CGCMs) namely the ECHAM4.5-MOM3-SA (Beraki et al., 2014) and NCEP CFS version 2 (Saha et al., 2013). 

Currently, the forecasting system is producing operational forecasting system once a month (4th of each month) and GPC Pretoria will start providing the forecast fields as requested. In addition, the global Extended-Range forecast maps are also to be posted on its website.

Seasonal operational forecasting system of GPC Pretoria is based on its coupled ocean-atmosphere global climate model referred to as ECHAM4.5-MOM3-SA (Beraki et al., 2014) since February, 2014.  The forecasting system couples the ECHAM4.5 AGCM (Roeckner et al. 1996) and the GFDL MOM3 (OGCM; Pacanowski and Griffes 1998) using the Multiple Program and Multiple Data (MPMD) fully parallelized coupler paradigm essentially meaning that the atmosphere and ocean models are the same as standalone versions except for changes needed to handle the passing of data in between.

The OAGCM uses initial states of the atmosphere, land surface and ocean. In this process, the model is initialized with the NCEP/DOE daily atmospheric initial states, suitably transformed and interpolated into the AGCM’s vertical and horizontal resolution similar to the ERF system except that the lower layer atmospheric temperature is assimilated from the upper layer of the GFDL ocean data assimilation (ODA) system in order to minimize the imbalance between the (near-equatorial) upper-ocean mass field and wind stress. The uncertainties which arise from the initial conditions are accounted for by taking 10 consecutive daily atmospheric states back from the forecast date in each month and year. For the November hindcasts for example the atmospheric initial conditions cover the period from October 26 to November 4 for 28 years starting from 1982 to 2009. The ocean initial conditions are taken from ODA system produced at the GFDL (Geophysical Fluid Dynamics Laboratory) for the handcast integrations. However, the real-time forecasts use the Global Ocean Data Assimilation System (GODAS) pentad ocean state anomalies added to the GFDS ocean state climatology to minimize the potential mismatch between the hindcast and forecasts.

Notwithstanding, it is worthwhile to note that GPC Pretoria is still using its old forecasting system for exchange of forecast data as the new verification scores haven’t been sent as yet to the LC-SVS.

All products are available from the following site:

Website
1.2
Content of basic forecast outputs

	Issue frequency
	Monthly

	Temporal resolution
	3 consecutive 3 month season (1-, 2-, and 3-month lead times) forecasts for 2m Temperature anomalies and percentage of normal Precipitation

	Spatial resolution
	2.5°x2.5°

	Spatial coverage: 
	Global

	Lead time:
	1-, 2-, and 3-month lead times

	Output types: 
	Graphical - 2 meter temperature and precipitation

	Verification as per WMO SVSLRF
	Yes. Verification over the hindcast period 1982-2001 produced using the global ECHAM4.5 atmospheric climate model, with a total of 6 ensemble members, configured identically as used for producing operational real time forecasts is available at our website.




2.
PRODUCTS 
	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°x2.5°
	2.5°x2.5°
	

	Temporal Resolution:
	3 month seasons
	3 month seasons
	

	Coverage:
	Global
	Global
	

	Issue frequency:
	Monthly
	Monthly
	

	Lead-time
	L0
	N
	N
	

	
	L1
	Y
	Y
	

	
	L2
	Y
	Y
	

	
	L3
	Y
	Y
	

	
	L4
	N
	N
	

	
	L4+
	N
	N
	

	Location of rendered images:
	2 meter temperature
	precipitation
	

	Location of digital data (if available):
	ftp.weathersa.co.za

(Access Restricted)
	ftp.weathersa.co.za

(Access Restricted)
	

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


3.
VERIFICATION

3.1
SVSLRF Level 1 scores

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

	Seasons:
	All 12
	All 12
	
	

	Leads:
	All leads for which forecasts are issued
	All leads for which forecasts are issued
	
	

	ROC curves:
	Northern extratropics / Southern extratropics/

Tropics
	Northern extratropics / Southern extratropics/

Tropics
	
	

	ROC area:
	Northern extratropics / Southern extratropics/

Tropics
	Northern extratropics / Southern extratropics/

Tropics
	
	

	Reliability curve:
	Northern extratropics / Southern extratropics/

Tropics
	Northern extratropics / Southern extratropics/

Tropics
	
	

	Frequency histograms (sharpness)
	Northern extratropics / Southern extratropics/

Tropics
	Northern extratropics / Southern extratropics/

Tropics
	
	

	MSSS
	Northern extratropics / Southern extratropics/

Tropics
	Northern extratropics / Southern extratropics/

Tropics
	
	N

	Location of scores:
	Verification
	Verification
	
	

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

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


3.2
SVSLRF Level 2 scores

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

	Seasons:
	All 12
	All 12
	

	Leads:
	0,1,2,3
	0,1,2,3
	

	ROC maps:
	Y
	Y
	

	MSSS maps:
	Y
	Y
	

	MSSS 1 maps:
	Y
	Y
	

	MSSS 2 maps:
	Y
	Y
	

	MSSS 3 maps:
	Y
	Y
	

	Location:
	Verification
	Verification
	

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


4.
DISSEMINATION 

Graphical - 2 meter temperature and precipitation, freely available

Digital - ftp.weathersa.co.za, restricted access

5.
LRF MULTI-MODEL ENSEMBLE
Since GPC Pretrial runs two global forecasting systems, it is expected to make available their combined forecasts in its web soon.
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

The Canonical Correlation Analysis (CCA) based Multi-model System (Landman and Beraki, 2012) forecast for the Southern African region is also available on its website. The Climate Predictability Tool is used.
7.
CAPACITY BUILDING AND TRAINING 
Interpretation and use of products (on a request basis).
8.
SPECIFIC NEEDS

Exchange of verification Scores to LC-SVS depending on the decision of the ET on the issue of verification and exchange of data for the sub-seasonal and seasonal forecast using its two new forecasting systems explained above. Besides, the SST forecast are to be provided as the seasonal forecasting system employs coupled model.
9.
FUTURE DEVELOPMENTS

GPC Pretoria is working toward the development of Earth System Model (ESM) to support various timescales in a seamless sense particularly the decadal prediction system (3 years plan). In addition, increasing the resolution of its sub-seasonal and seasonal forecasting systems as well as increasing the frequency of its ERF issuance (4 times a week; 1 year plan). 
10.
USERS OF THE LRF

No Official/Contracted users

__________________
