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REVIEW OF THE WORK, FUNCTIONS AND SPECIFIC NEEDS OF THE GLOBAL PRODUCING CENTRES (GPCs)
STATUS / PROGRESS REPORT FOR GPC-CPTEC
(Submitted by Caio Coelho, CPTEC-Brazil)
Summary and purpose of document

This document summarizes the current status of GPC-CPTEC activities in long-range (seasonal) forecasting for the information of the IPET on Operational Prediction from Sub-Seasonal to Longer-Time Scales.
Action Proposed

The meeting is invited to note the contents.

STATUS / PROGRESS REPORT FOR GPC-CPTEC
1.
FORECASTING SYSTEM

1.1
Description of the forecasting system specification 
Seasonal climate forecasts are operationally produced using CPTEC Atmospheric General Circulation Model (AGCM) [Cavalcanti et al. (2002); Coelho (2013), Coelho et al. (2012), Marengo et al. (2003)] with persisted sea surface temperature (SST) anomalies (Reynolds et al., 2002). For example, for a forecast made in May 2018 and valid for the six month period from May to October 2018, the observed SST anomaly of April 2018 is added to the climatological (i.e. long term mean) SST of these six months during the integration of the model. The model resolution is T062L28, which represents triangular truncation of 62 waves in the horizontal coordinate and 28 levels in the vertical sigma coordinate (21 in the troposphere and 7 in the stratosphere). Deep cloud convection is parameterized using the scheme developed by Kuo (1974). Initial conditions for these operational forecasts are obtained from NCEP. A total of 15 initial conditions from the previous December in the example above, representing 15 different days of February 2018, are used for producing an ensemble of operational global forecasts. These forecasts and verification products are available at http://clima1.cptec.inpe.br/gpc/in. This AGCM has been used operationally since 2010 with hindcasts (10 ensemble members) covering the period 1979-2010, which represents an increase of 9 hindcast years when compared to the previously used hindcast period (1979-2001). 

Cavalcanti, I. F. A., and Coauthors, 2002: Global climatological features in a simulation using the CPTEC-COLA AGCM. J. Climate, 15, 2965–2988.
Coelho, C. A. S., 2013: Comparative skill assessment of consensus and physically based tercile probability seasonal precipitation forecasts for Brazil. Meteorological Applications, 20, 236 – 245.

Coelho, C. A. S., I. A. F. Cavalcanti, S. M. S. Costa, S. R. Freitas, E. R. Ito, G. Luz, A. F. Santos, C. A. Nobre, J. A. Marengo and A. B. Pezza, 2012: Climate diagnostics of three major drought events in the Amazon and illustrations of their seasonal precipitation predictions. Meteorological Applications, 19, 237 – 255.
Kuo, H. L., 1974: Further studies of the parameterization of the influence of cumulus convection on large-scale flow. J. Atmos. Sci., 31, 1232–1240.

Marengo, J. A., and Coauthors, 2003: Assessment of regional seasonal rainfall predictability using the CPTEC/COLA atmospheric GCM. Climate Dyn., 21, 459–475.

Reynolds, R. W., N. A. Rayner, T. M. Smith, D. C. Stockes, and W. Wang, 2002: An improved in situ and satellite SST analysis for climate. J. Climate, 15, 1609–1625.

1.2
Content of basic forecast outputs 

	Issue frequency:
	Monthly

	Temporal resolution:
	Averages over 3-month periods (seasons) 

	Spatial resolution:
	1.875°x1.875°

	Spatial coverage: 
	Global

	Lead time:
	0 to 2 months

	Output types: 

	Graphical images available at http://clima1.cptec.inpe.br/gpc/in

	Verification as per WMO SVSLRF
	Yes. Verification over the hindcast period 1979-2001 produced using the global CPTEC atmospheric climate model, with a total of 10 ensemble members, configured identically as used for producing operational real time forecasts is available at http://clima1.cptec.inpe.br/gpc/in


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 months
	3 months 
	-

	Coverage:
	Global
	Global
	-

	Issue frequency:
	Monthly
	Monthly
	-

	Lead-time
	L0
	N
	N
	-

	
	L1
	Y
	Y
	-

	
	L2
	N
	N
	-

	
	L3
	N
	N
	-

	
	L4
	N
	N
	-

	
	L4+
	N
	N
	-

	Location of rendered images:
	http://clima1.cptec.inpe.br/gpc/in
	http://clima1.cptec.inpe.br/gpc/in
	-

	Location of digital data (if available):
	ftp://ftp.cptec.inpe.br/modelos/io/clima/global/T062L28/kuo
	ftp://ftp.cptec.inpe.br/modelos/io/clima/global/T062L28/kuo
	-

	[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 as for products
	All 12 as for products
	-
	-

	Leads:
	1
	1
	-
	

	ROC curves:
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	-
	-

	ROC area:
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	-
	-

	Reliability curve:
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	-
	-

	Frequency histograms (sharpness)
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	-
	-

	MSSS
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	Global, Northern extratropics, Southern extratropics, Topics, South America, North America, Pacific Ocen, Africa, Asia, Europe, Oceania 
	-
	-

	Location of scores:
	http://clima1.cptec.inpe.br/gpc/in
	http://clima1.cptec.inpe.br/gpc/in
	-
	-

	Scores’ availability on the LC-SVSLRF web site
	No
	No
	-
	-

	[For non-compliant elements, please indicate intended date of compliance]
	Rather than at the LC-SVSLRF web site the verification scores are now also available at the centralized 
LC-LRFMME web site
	Rather than at the LC-SVSLRF web site the verification scores are now also available at the centralized 
LC-LRFMME web site
	
	


3.2
SVSLRF Level 2 scores

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

	Seasons:
	All 12 as for products
	All 12 as for products
	-

	Leads:
	1-month
	1-month
	-

	ROC maps:
	Y
	Y
	-

	MSSS maps:
	Y
	Y
	-

	MSSS 1 maps:
	Y
	Y
	-

	MSSS 2 maps:
	Y
	Y
	-

	MSSS 3 maps:
	Y
	Y
	-

	Location:
	http://clima1.cptec.inpe.br/gpc/in
	http://clima1.cptec.inpe.br/gpc/in
	-

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


4.
DISSEMINATION 

GPC products produced by CPTEC are disseminated freely available at http://clima1.cptec.inpe.br/gpc/in

Numerical forecast and hindcast outputs are also sent every month to the WMO Lead Centre for Long-Range Forecast Multi-Model Ensemble (LC-LRFMME).
5.
LRF MULTI-MODEL ENSEMBLE
CPTEC is leading EUROBRISA, a EURO-BRazilian Initiative for improving South American seasonal forecasts, which developed and implemented a hybrid (empirical-dynamical) multi-model system for producing South American rainfall seasonal forecasts (http://eurobrisa.cptec.inpe.br).
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC

In addition to precipitation and temperature forecasts, GPC CPTEC also produces global 0-month, 1-month and 2-month lead forecast maps of 500 hPa geopetential height and sea level pressure and make them available at http://clima1.cptec.inpe.br/gpc/in
7.
CAPACITY BUILDING AND TRAINING 
GPC CPTEC has been involved in capacity building activities organized by WMO assisting NMHSs climate experts to improve their skills in a number of areas including:

- Interpretation and use of seasonal forecast products 
- Forecast calibration, combination and verification techniques
In particular, GPC CPTEC has been involved in training activities devoted to provide NMHS staff from Regional Association III countries with the required technical and scientific expertise to develop seasonal forecast and verification products for assessing quality of seasonal and sub-seasonal predictions.

8.
SPECIFIC NEEDS
Running and maintaining an operational seasonal forecasting system with all its derived products is a complex and time consuming task that requires a considerable infrastructure and qualified human resources, which have been scarce in the last years. An injection of climate specialized human resources would substantially help GPC CPTEC to make more efficient and faster advances in seasonal climate prediction.

9.
FUTURE DEVELOPMENTS

Future development plans for the next 2 to 5 years include:

- Update CPTEC AGCM with improved physics and new dynamical core and produce hindcasts for assessing the skill of this new model version on the seasonal time scale

- Start configuring and evaluating CPTEC AGCM for sub-seasonal predictions

- Advance developments of CPTEC coupled ocean-atmosphere global seasonal forecasting system

10.
USERS OF THE LRF

The main users of LRF provided by CPTEC are the research institutions and governmental agencies dealing with water resources for hydropower generation and agriculture. 

__________________
