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Summary and purpose of document

This document …
This document is intended to stimulate discussion on potential changes to procedures in verification of GPC products and the exchange and display of verification scores
Action Proposed  

The meeting is invited to consider the contents.
Annex:
- Global Seasonal Climate Update. February 2012


- Operational Guidance version 2
· …….

Background. 
(See Doc. 3.3)

The Pilot phase of the GSCU started in February 2012 with the issuance of the first GSCU bulletin (Appendix 5.3.1, p.2) in accordance with the upgraded Operational Guidance (Appendix 5.3.2, p.21).
Monitoring part has been prepared by CDC, with the basic period for anomalies being 1961 – 1990.

Percentile maps have not been constructed because of inconsistency between basic periods of monitoring and forecast (hindcasts).

Problem: Inconsistency between the basic periods of the monitoring (1961 – 1990) and forecast (1983 – 2002). 

Possible solution: basic period for both 1981 – 2010.
Forecast part (estimations and corresponding figures) has been prepared by LC LRF-MME.

Problem 1: Inconsistency between the model sets participating in the one month lead MME forecast and two month lead MME forecast; as a result we see huge difference between the forecast maps.

Possible solution: Hide two month forecast maps until most of the models be able to produce necessary forecasts. Encourage GPCs to do it. Prepare corresponding upgrade to GDPFS.

Problem 2: No verification assessments based on hindcasts support forecast maps. 

Possible solution: To solve this organizational question.

Appendix 5.3.1
Global Seasonal Climate Update

February 2012

Summary

A moderate to strong La Niña event has been sustained over the previous 3-month period (October to December). Predictions indicate that La Niña conditions will most likely continue, but weaken over the next 4 months (February to May). Dynamical forecast signals for February-April temperature and precipitation broadly consistent with continuing La Niña are evident in:

· probabilities biased to below-normal temperatures over northwestern North America, the western and southern tropical east coasts of South America, southern Africa, and northeastern Asia.

· probabilities biased to above-normal rainfall over northern South America, southern Africa, and western North America and below-normal over equatorial western South America as well as parts of the southern half of the continent, equatorial East Africa, and southern parts of North America and the Caribbean.

The Indian Ocean Dipole (IOD) Index has been negative throughout October to November, with strongest amplitude in November. Dynamical model predictions indicate that the IOD will most likely become positive over the February to May period. This is consistent with forecast probabilities favouring below-normal rainfall over southwestern parts of the maritime continent of southeast Asia.

Forecast signals with relatively strong and spatially coherent signals over land are indicated below (for details, including on forecast skill, see the body of the report):
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Figure 1: Left: tercile category probability forecasts  for 2m temperature, March-May 2012. Blue shading: below-normal most likely; red shading: above-normal most likely; grey shading: near normal most likely; white: equal chances. Left: tercile category probability forecasts  for precipitation, March-May 2012. Orange shades: below-normal most likely; green shades: above-normal most likely; grey shading: near normal most likely (no probability given); white: equal chances. Land regions with relatively strong and spatially coherent signals are highlighted 

1. Global-scale climate monitoring

1.1 Observed temperature

The November 2011 through January 2012 globally-averaged temperature across land and ocean surfaces was 0.20°C ±0.08°C above the 1971–2000 average, tying with 1988
 and 1991 as the 13th warmest November–January since records began in 1880. This value was the lowest since 2008. The warmest such period was 2007 which was 0.51°C above average. Separately, the global land-only temperature was 0.37°C ±0.15°C above average, the coolest such period since 2001 and the 14th warmest such period since records began. The global ocean-only temperature was 0.13°C ±0.04°C above average, the 14th warmest November–January on record.
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Figure 2: Observed November 2011–January 2012 near-surface temperature anomalies relative to 1971-2000 (left panel) and near-surface temperature percentiles (from blue to red: 15%, 33%, 67%, 85%) relative to 1983-2002 (right panel).
RA I: Positive temperature anomalies were observed over most of the region, with the exception of negative temperature anomalies (as high as 2°C below average) over northern Africa.

RAII: Negative anomalies were observed across the center
 of the region, with temperature anomalies as low as -5°C in some areas. However, anomalous warmth was present across northern areas of the region, peaking at more than 5°C above average.  

· China had its third warmest November since national records began in 1951.

RAIII: Positive anomalies were observed over much of South America, with the largest positive anomalies across southern South America. Negative anomalies were observed across southeastern Brazil and parts of the western coast of northern South America. 

RAIV: Positive anomalies were observed over most land areas, peaking at 5ºC across Canada and most of the United States. Negative anomalies (as low as -4
°C) were observed in Alaska, United States.

· Alaska, U.S. had its third warmest December since national records began in 1918.

· The United States had its fourth warmest January since national records began in 1895.

RAV: Negative anomalies were observed over parts of Australia, with positive anomalies in southern parts of Australia. Positive anomalies were also observed over most other land regions.  

· Australia had its coolest December since 2001.

· Australia had its coolest January since 2000 and the 13th coolest since national records began in 1950.

RAVI: Positive anomalies were observed over most of the region, with anomalies peaking at 5°C above average. 

· Norway had its warmest November since national records began in 1900.

· The United Kingdom had its second warmest November, behind 1994, in over 100 years.

· Germany had its fifth warmest December since national records began in 1881.

1.3Observed precipitation

Precipitation throughout the three-month period of November 2011–January 2012 was variable in many areas. Regional precipitation anomalies were generally co
nsistent with La Niña. Regionally, above average precipitation was observed across most of the central eastern half of the United States, western Alaska, parts of northern South America, eastern and western Australia, and across parts of China. Below average precipitation was observed across western and north central United States, southern South America, western Africa, parts of India 
and Eastern Europe. 

	[image: image5.png]Precipitation Anomalies Nov 2011-Jan 2012
(percent departures with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA

q00% 0% 60%  Ao%  20% 0% 0% 40% % s0%  100%
Percent




	[image: image6.png]





Figure 3: Observed November 2011–January 2012 precipitation anomalies 
relative to 1961-1990 (left panel) and precipitation percentiles (from brown to green: 15%, 33%, 67%, 85%) relative to 1983-2002 (right panel).
RA I: Spatial coherent regions of below-normal rainfall were observed over West Africa (100% below normal). 
RAII: Above-normal rainfall (in excess of 200%) was observed over parts of China. The main coherent region with below-normal rainfall (up to 100% below normal) was observed in across southern China and most of India.   

· China had its wettest November since 1983.

RAIII: Below-normal rainfall (40-60%) was observed over much of the southern half of the South American continent. Above-normal rainfall (40 to 100%) was observed over parts of the northern parts of the continent.

RAIV: Above-normal rainfall (40 to 60%) was observed over parts of the eastern half of the USA, while below-normal rainfall was observed over the western half 
RAV: Above-normal rainfall was observed over much of the eastern and western parts of the Australian continent, with values in excess of 200%, particularly over Western Australia. 
RAVI: Below-normal rainfall (40-60%) was observed over much of eastern Europe. Above-normal rainfall
 was observed over parts of central and northern Europe.

· Germany had its driest November since national records began in 1881, measuring just 61% of its average monthly rainfall. In contrast, Germany had its 5th wettest December in the country’s 131-year period of record. January 2011 ranked as the 6th wettest January on record for the nation.

· Austria experienced its driest November since national records began in 1858, with just 2% of average rainfall for the month.

· Spain had its driest December since 1988 and fourth driest in the past century.

1.4 Climate anomalies and events, November 2011–January 2012​
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Figure. 4: Selected significant climate anomalies and events, November 2011–January 2012
2. Potential evolution of the state of the climate over the next three months (March-May 2012 )
2.1. Predicted mid-troposphere circulation, March-May 2012
Necessary notification: continental scale “no signal” areas in Figs. 6 - 8 indicate essential inconsistence between the individual model forecasts which is typical for the near neutral ENSO state and associated weak forcing.

Prevailing
 of near normal conditions, with probabilities of anomalies of both signs being quite small. 

Aleutian high
 is expected to be weaker than normal which tends to provide an anomalous NW advection to North America.
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Figure 6
: Left: Tercile category probability forecasts for Z500, March-May 2012. Blue shading: below-normal most likely; red shading: above-normal most likely; grey shading: near normal most likely; white: equal chances. Right: ROC scores, at each point displayed for the category forecast as most likely at that location. Skill values are not plotted at points with no forecast signal.  The ROC score may be interpreted as the fraction of  hindcast years for which the forecast correctly discriminated the observed category, with a score of  0.5 indicating no skill (i.e. no better than guesswork).
2.2.  Predicted temperature, March-May 2012
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                                       LC-LRFMME


                     Long-term skill
Figure 7: Left: Tercile category probability forecasts for 2m temperature, March-May 2012. Blue shading: below-normal most likely; red shading: above-normal most likely; grey shading: near normal most likely; white: equal chances. Right: ROC scores, at each point displayed for the category forecast as most likely at that location. Skill values are not plotted at points with no forecast signal.  The ROC score may be interpreted as the fraction of  hindcast years for which the forecast correctly discriminated the observed category, with a score of  0.5 indicating no skill (i.e. no better than guesswork).
RA I: Near-normal temperature is favoured over most of northern Africa, and below-normal temperature over some central and southern parts of the continent. Over western Africa and the inland region immediately south of the equator there is a weak signal for above-average temperature.
RAII: Over most of Asia the signal is for above-average temperature; exceptions are southern parts, where there is no discernable signal, the extreme southeast, where below-average temperatures are favoured and the northern regions where near-normal temperature are most likely.
RAIII: Below-average temperatures are favoured for most of the continent, with the exception of eastern tropical regions, where near- or above-average temperatures are most likely.
RAIV: Over the eastern and central parts of the region the signal is for above-average temperatures; northwestern parts of North America have mostly no signal and for Central America the signal is for below-average temperatures.

RAV: Over Australia, any signal is for below-average temperatures, concentrated in the east abd southwest; over the maritime part of the region above-average temperatures are most likely.
RAVI: No signal over much of Europe; northern parts most likely to be average or warmer than average.

2.3 Predicted precipitation. March-May 2012
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                                       LC-LRFMME


                     Long-term skill            

Figure 8: Left: tercile category probability forecasts for precipitation, March-May 2012. Orange shades: below-normal most likely; green shades: above-normal most likely; grey: near normal most likely; white: equal chances. Right: ROC scores, as Fig.3 
– but for precipitation.

RA I: Patch signal over central parts of Africa, mostly for below-average rainfall. Below average rainfall also favoured over southern Africa.
RAII: No signal over most of Asia, with the exception of southwestern regions, where the signal is for below-average rainfall and the extreme southeast, where a wetter-than average season  is favoured.

RAIII: No signal for the subtropical regions of the continent; eastern tropical parts most likely to be drier-than average, northern regions most likely to see average rainfall.

RAIV: Dry signal for central and southeaster parts of North America, average or above-average ranfall favoured in the northeast. Patchy signal over Central America, mostly for near-average rainfall. 
RAV: Drier-than-average conditions favoured in the north of the region; no signal elsewhere.
RAVI: Below-average seasonal rainfall favoured over the Iberian Peninsula; no signal elsewhere.
3. How to use the Global Seasonal Climate Update

a) Seasonal outlooks for any region or nation should be obtained from the relevant Regional Climate Centre (RCC) or National Meteorological and Hydrological Service (NMHS). The GSCU is intended as guidance for RCCs and NMHSs. It does not constitute an official forecast for any region or nation. 
b) Seasonal forecasts are probabilistic in nature. Although the text and figures used in the GSCU highlight the tercile categories with highest predicted probability, it is important to recognise that the other tercile categories may also have substantial (though lower) probability. 

c) The geographical areas occupied by the forecast signals should not be considered precise. Similarly, signals with small spatial extent may be unreliable. 
d) The skill of seasonal forecasts is substantially lower than that of shorter range and skill may vary considerably with region and season. It is important to view the forecast maps together with the skill maps provided.
e) In general each forecast statement in sections 1 
and 2 is followed by a comment on forecast skill. We use the ROC score. We define the skill to be GOOD if ROC score is above the 90% confidence level (for 20-25 years it is above approx. 0.7); VARIABLE of 0.5<ROC score<=0.7; LOW if ROC score <= 0.5.

a) For reference the 6 WMO Regional Association regions are provided in the figure below.
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APPENDIX 1

Large-scale sea surface temperature (SST) indices 

The ENSO state was in a cold phase.
A near neutral phase of the Indian Ocean Dipole (IOD) has been maintained since spring 2011. 

Positive SST anomalies have been maintained over the North Atlantic, with negative SST anomalies across the and South Atlantic.
	Month
	Niño3.4
	Niño 1+2
	IOD
	NTA
	STA

	November 
	-1.05
	-0.80
	0.01
	0.15
	-0.24

	December 
	-1.04
	-0.96
	-0.13
	0.29
	-0.74

	January 
	-1.08
	-0.82
	-0.06
	0.21
	-0.91


Table 1: Large-scale SST indices
: November 2011–January 2012
(Source: 
http://www.cpc.ncep.noaa.gov/data/indices/sstoi.indices;    www.apcc21.net;

http://www.cpc.ncep.noaa.gov/data/indices/sstoi.atl.indices)
Large-scale circulation indices

The Arctic Oscillation (AO) was in positive phase during November–December 2011, switching to a negative phase in 2012. The North Atlantic Oscillation (NAO) was in positive phase throughout the period, with other Northern Hemisphere Teleconnection indices significantly varying.

	Month
	AO
	NAO
	PNA
	EA/WR
	SCAND
	POL
	

	November
	1.459
	1.36
	-0.79
	2.08
	0.62
	-0.40
	

	December
	2.221 
	2.52
	0.36
	-0.50
	0.53
	0.73
	

	January
	-0.220
	1.17
	0.60
	-0.46
	0.57
	-2.34
	


Table 2: Large-scale circulation indices
: November 2011–January 2012
(Source: http://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily_ao_index/monthly.ao.index.b50.current.ascii.table; ftp://ftp.cpc.ncep.noaa.gov/wd52dg/data/indices/tele_index.nh)

APPENDIX 2

Predicted large-scale sea surface temperature (SST) indices

Recovery from La Niña conditions expected to continue over the next three months; while neutral conditions are indicated as most likely, there is a small chance of development of El Niño in the next six months.

Large uncertainty in predictions of Indian Ocean Dipole (IOD); neutral is favoured at the beginning, negative is most likely by the end of the forecast period.

Both North and South Tropical Atlantic indices are expected to be near normal.
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Figure 5: Multi-model forecasts for the oceanic indices. 
Upper panel: Nino 3.4 index, left: the IRI’s analysed set of dynamical and statistical systems (http://iri.columbia.edu/climate/ENSO/currentinfo/SST_table.html); right: LC LRFMME; 

middle panel: left: Nino 1+2; right: IOD from LC LRFMME;

lower panel: left NTA; right STA from LC LRFMME.

APPENDIX 3

Predicted variables with one month lead time: March-May 2012
	Forecast (tercile probabilities)
	Historical Skill (ROC scores)

	Z500
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	ROC map to be done in October



	T850
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	ROC map to be done in October
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	ROC map to be done in October
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	ROC map to be done in October



	SST(SCM:  none for PMME)
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APPENDIX 4 (only GPC Melbourne forecasts are available today. Real time of implermentation of this table is when most of the GPCs provide these data to construct the PMME)

Predicted variables with two months lead time: April-June 2012
	Forecast (tercile probabilities)
	Historical Skill (ROC scores)

	Z500
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	ROC map
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	ROC map

	T850
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	ROC map

	T2m
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	ROC map

	SST( none for PMME)
	

	
	ROC map


 APPENDIX 5(to be implemented on the eve of Phase 1)
Last season (OND 2011) predicted and observed anomalies 

	Predicted anomalies (tercile probabilities)
	Observations (percentiles)

	Z500
	…< 15 < ...< 33 <....< 67 < … < 85 < …

	
	

	SLP
	

	
	

	T850
	

	
	

	T2m
	

	
	

	
	

	Precipitation
	

	
	

	SST 
	

	
	


Appendix 5.3.2
OPERATIONAL GUIDANCE

(version as of January 2012 with that time available software)

GENERAL INFORMATION
Basic period for Monitoring section is 1981-2010 (30 yrs) – to be implemented in the future. Now a need for decision on: (1) basic period; (2) anomaly or percentiles or both
Basic period for Prediction section is the common period of the hindcasts of the GPCs’ models participating in MME: 1983-2002 (20 yrs, 8 GPCs – 11 models). 

One month lead forecast participating GPCs: Beijing, Exeter, Melbourne, Montreal (x 4 models), Moscow, Seoul, Tokyo, Washington.

Two month lead forecast participating GPCs: Exeter (?), Melbourne, Seoul (?), Washington (?) – (?) means a need for corresponding hindcasts.

MONITORING SECTION

Monitoring covers: Large scale oceanic indices, large scale circulation indices, T2m, Precipitation, overview of extreme events.

The figures to be completely drawn at NCDC and provided for Analysis and Compilation Team by e-mail by Month 15. The text should be written by the Analysis and Compilation Team or NCDC (to be decided by them). 

PREDICTION SECTION

Prediction section should be made by LC LRF-MME and provided for Analysis and Compilation Team by e-mail by Month 21.

Multimodel Ensemble Seasonal Forecast

MME Probabilistic Forecast should be produced at LC LRF-MME.

Operational procedure includes

1. Collection of the GPCs’ model outputs (usually it is 1st – 18th of the Month).

2. Estimation of probabilistic multimodel ensemble seasonal forecast (PMME) in accordance with the method described by Min et al. (WAF, 2009), with the forecast being displayed as a combined map of the prevailing tercile probabilities. The T2m and Precipitation forecast maps should be displayed in the main part of the GSCU, with all all six variable forecasts (Z500, SLP, T850, T2m, Precipitation, SST) being shown in Appendix.

3. The two month lead time forecasts are to be estimated similarly to Point 2 (see above) on the basis of the relevant model forecasts, with all six forecast maps being shown in Appendix.

4. Estimation of the oceanic indices based on the GPCs’ couple model outputs. Each index is estimated for each model separately based on the ensemble members and ensemble mean. Indices are shown as a set of model plumes with monthly resolution in Appendix.

Verification Maps Supporting the Forecast Maps

Verification assessments of the historical forecasts are shown side by side with the corresponding forecast maps. Verification is performed in terms of Relative Operational Characteristic Scores (ROCS). ROCS is shown for the prevailing category (AN or NN or BN) for each grid-point.

The work that should be done in advance: For each variable:

1. LC LRF-MME estimates historical crossvalidated three PMME tercile probability maps for each season for each year of the hindcast period on the basis of the collected historical GPCs’ outputs and provides these maps (in digital form) for LC SVS;

2. LC SVS estimates three ROCS maps based on the provided historical PMMEs for tercile categories and provides them for LC LRF-MME.

In operational mode, after PMME has been estimated and the prevailing category for each gridpoint defined, LC LRF-MME constructs the verification map based on the PMME map and three ROCS maps.

Oceanic Indices

Oceanic indices are estimated on the basis of the SST forecast fields. The indices are shown as a combination of the individual model plumes. Anomalies are estimated in respect to historical model ensemble mean. 

Nino 3.4 is defined as SST anomaly averaged over the rectangle [5oN - 5oS, 170o - 120oW]

Nino 1+2 is defined as SST anomaly averaged over the rectangle [0o - 10oS, 90o - 80oW]

Indian Ocean Dipole is defined as a difference between SST averaged over the rectangles [10oN - 10oS, 50o - 70oE] and [0o - 10oS, 90o - 110oE]

North Tropical Atlantic index is defined as SST anomaly averaged over the rectangle [20o N - 5oN, 60o - 30oW]

South Tropical Atlantic index is defined as SST anomaly averaged over the rectangle [0o - 20oS, 30oW - 10oE]

IRI Nino 3.4 forecast

Should be taken from the IRI site (?) or received by e-mail

http://iri.columbia.edu/climate/ENSO/currentinfo/SST_table.html

Time Table of GSCU Production Line
	
	Date of the Month

	Activity
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Monitoring section preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Collection of GPCs’ model forecasts
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Estimation of PMME and indices
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Verification maps based on hindcasts
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IRI Nino 3.4 forecast
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis and compilation of GSCU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


�are these dates referring to Nov or Jan? Maybe should say 1988/99 and 1991/92, if that’s what is meant


�American or British English? Should be uniform throughout.


�no comment on southern parts of RAII?


�not -5?


�e.g. not quite canonical teleconnections to the US


�Isn’t it dry season in some of these regions? How about applying a dry season mask?


�What happens at the places with no dots?


�it’s winter here. Should we not say ‘precipitation’, rather than rainfall? – unless we know it is rainfall, of course.


�are we offering a forecast for ENSO in this roundabout way?


�it’s an adjective, not a noun; suggest ‘prevalence’


�not the Aleutian low?


�figure numbering is not consecutive


�wrong figure number


�any forecast statements in section 1?


�what are the units? expand acronyms?


�units? acronyms?


�in the LC MME plots,are the forecasts anomalies related to the same baseline?


�I have not changed this text; what is ‘normal’? what are the units? 





