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1. Executive summary 

This deliverable presents an update of the work previously conducted within the SPECS project and 
provided in the Technical note 4. We evaluated seasonal forecast presentation of six Global producing 
centres: Bureau of Meteorology (BoM); Climate Prediction Centre, National Oceanic and Atmospheric 
Administration (CPC.NCEP); International Research Institute for Climate and Society (IRI); Météo 
France (Meteo France), European Centre for Medium-Range Weather Forecasts (ECMWF), Met 
Office UK (Met Office). The comparison with previous results aimed at revealing whether there were 
relevant changes in seasonal forecast presentation in past three years. In particular, we looked if there 
was a pattern related to these changes and whether the observed changes correspond to the 
recommendations provided in the previous work.  

The results show that communication and visualisation tools and, therefore, seasonal forecast 
presentation differ at various GPCs. The recorded changes do not add to harmonisation of the 
presentation of seasonal forecasts between different centres. The major observed changes are in the 
presentations provided by Meteo France – seasonal forecast was not previously available, while now it 
is referred to at the homepage, and BoM – that introduced features that facilitate finding and 
understanding its seasonal forecasts.  

A common layout of seasonal forecasts and models verifications could support their broader use, by 
facilitating users’ browsing between and comparing different products. Standardising explanations and 
fundamental information regarding terminology, as well as a unique colour choice would add to user-
friendliness of these products. We recommend introducing a protocol for seasonal forecast 
presentation and scientific data provision by all GPCs in order to improve users’ accessibility to and 
understanding of seasonal forecast and in that way broaden the community of users. 

 

2. Project objectives 

With this deliverable, the project has contributed to the achievement of the following objectives (see 
DOW Section B.1.1.2): 

No. Objective  Yes No 

1.  To achieve an objective exhaustive evaluation of current forecast 
quality from dynamical, statistical, and consolidated systems to 
identify the factors limiting s2d predictive capability 
 

 X 

2.  To test specific hypotheses for the improvement of s2d predictions, 
including novel mechanisms responsible for high-impact events 
using a process-based verification approach 
 

 X 

3.  To develop innovative methods for a comprehensive forecast 
quality assessment, including the maximum skill currently 
attainable 
 

 X 

4.  To facilitate the integration of multidimensional observational data 
of the atmosphere-ocean-cryosphere-land system as sources of 
initial conditions, and to validate and calibrate climate predictions 
 

 X 
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No. Objective  Yes No 

5.  To achieve an improved forecast quality at regional scales by 
better initialising the different components, an increase in the 
spatial resolution of the global forecast systems and the 
introduction of important new process descriptions 

 X 

6.  To assess the best alternatives to characterise and deal with the 
uncertainties in climate prediction from both dynamical and 
statistical perspectives for the increase of forecast reliability 
 

 X 

7.  To achieve reliable and accurate local-to-regional predictions via 
the combination and calibration of the information from different 
sources and a range of state-of-the-art regionalisation tools 
 

 X 

8.  To illustrate the usefulness of the improvements for specific 
applications and develop methodologies to better communicate 
actionable climate information to policy-makers, stakeholders and 
the public through peer-reviewed publications, e-based 
dissemination tools, multi-media, examples for specific 
stakeholders (energy and agriculture), stakeholder surveys, 
conferences and targeted workshops 
 

X  

9.  To support the European contributions to WMO research initiatives 
on s2d prediction such as the GFCS and enhance the European 
role on the provision of climate services according to WMO 
protocols by creating examples of improved tailored forecast-
based products for the GPCs and participating in their transfer to 
worldwide RCCs and NHMSs. 
 

X  

 

3. Detailed report on the deliverable 

 
3.1. Background 

The activity previously conducted in WP 6.2 of the SPECS project evaluated climate information 
visualisation and investigated the challenges associated with the visualisation and description of 
seasonal climate forecasts. This work was presented in the SPECS Technical note 4 and published in 
March 2015: Barriers to Using Climate Information: Challenges in communicating probabilistic 
forecasts to decision makers (Davis et al., 2015) and as a Chapter 6 in the Springer book series: 
Advances in Natural and Technological Hazards research, Volume 45: Communicating Climate-
Change and Natural Hazard Risk and Cultivating Resilience (Drake et al. (Eds.), 2016). In addition, 
the topic was a focus of a Master Thesis defended at the University of Barcelona (Steffent, 2014). 

The work described the evaluation of the seasonal forecast presentation by different Global Producing 
Centres (GPCs). It aimed at identifying ways to improve communication of seasonal climate forecast 
and users' understanding and interpretation of these products. The final result of this work was a list of  
recommendations on how to improve presentation of seasonal forecast in the context of climate 
services.  
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In this report, we provide the work conducted by BSC in 2016 with the objective to update the previous 
evaluation of seasonal forecast presentation. In this analysis, we repeated the evaluation process, 
focusing on six selected centres: Bureau of Meteorology (BoM); Climate Prediction Centre, National 
Oceanic and Atmospheric Administration (CPC.NCEP); International Research Institute for Climate 
and Society (IRI); Météo France (Meteo France), European Centre for Medium-Range Weather 
Forecasts (ECMWF), Met Office UK (Met Office). To simulate general stakeholders’ experience in 
contact with these websites, the work was conducted by an environmental scientist without 
background knowledge in seasonal forecasts.  

By bringing up to date this analysis, we wanted to understand if there have been any relevant changes 
in seasonal forecast presentation in the past 3 years. Besides, we wanted to understand if there was a 
particular pattern/trend related to these changes and whether the observed changes correspond to the 
recommendations provided in the cited documents. 

As presented in the section 3.2, we examined the same parameters analysed in the previous work, in 
particular in the Technical note 4, but also some elements from the master thesis: 

A. The first set of parameters evaluates the availability and accessibility of climate forecasts and 
their corresponding verification for each of the GPC's website evaluated. The number of 
“clicks” from the GPC homepage to the actual seasonal forecast graphic was used as an 
indicator of accessibility.  

B. The following set of parameters focused on the forecast product and type available, the time 
periods available and how far in advance the information is issued (i.e. lead-time).  

C. We then compared the geographical region, the model used in the forecasts and forecast 
verification type. 

D. In continuation, we looked into the variables presented and other characteristics of the maps, 
such as the indication of units and legend.  

E. Finally, we analysed the title/ lettering of the forecast maps. This included the forecast 
product/verification type, the probability of categories, the region, the variable and the period. 

The next section presents the trends of these variables from 2013 to 2016. Section 3.3 provides 
remarks in a form of additional notes and particularities of each of the GPC presented. A discussion 
about main observations and changes detected provides an overview of the development of the visual 
presentation of seasonal forecasts in Section 3.4. The final remarks are provided in Section 3.5. 

 

3. 2 Seasonal forecast presentation by different Global Producing Centres 

The following table presents the analysis of seasonal forecast presentation by the six evaluated GPCs. 
For each of the evaluation criteria we present findings from the earlier analysis conducted in 2013 and 
the current state (2016). Significant changes are highlighted in pink when perceived as “positive” and 
blue when perceived as “negative”. Here positive (improvements) and negative changes should be 
understood from the perspective of user-friendliness and visual performance. Taking a broader 
perspective, some of these “negative” changes could however have different positive side-effects, e.g. 
by introducing mandatory login, a centre can have better overview of type of users and the intensity of 
use of their products.  
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Table 1: The availability and accessibility of online forecast information for each GPC (“positive” changes are highlighted in purple 
and “negative” in blue) 

GPC name BoM CPC.NCEP IRI Meteo France ECMWF Met Office 

 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 

A. Availability and accessibility of climate forecasts and their corresponding verifications 

Login needed to access 
forecast 

Yes No No No No No Yes No No Yes No No 

The link available on the 
homepage 

     Yes  Yes     

Two “clicks” needed to 
access the forecast 

         Yes   

Three “clicks” needed to 
access 
the forecast   

 Yes   Yes        

Several “clicks” needed to 
access the forecast 
  

Provided 
upon request 

 Yes Yes   Forecast 
not avail.  
online 

 Yes  Yes Yes 

Two “clicks” needed to 
access the verification 
from homepage 

     Yes   No    

Three “clicks” needed to 
access 
the verification 

 Yes Yes  Yes    Yes    

Several  “clicks” needed 
to access the verification 
  

Provided 
upon request 

  NA1   NA  NA Yes 

Complete scientific 
explanation 

Yes Yes Yes Yes Yes Yes NA Explanatio
n is rather 
general 

Yes Yes Yes Yes, as 
a user 
guides 

                                                 
1 NA – not found online during the analysis  
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GPC name  BOM CPC.NCEP  IRI Meteo France ECMWF Met Office 

 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 

B. Forecast product and type  

Forecast is displayed as 
“most likely tercile” 

Yes No Yes Yes NA Yes Yes Yes 

Other forecast display  Rainfall totals 
(for  25, 50, 
75% chance) 
Chances of at 
least (mm) 
Medians 
precipitation 
and (max/min) 
temperature 
Chances of 
above median 
prec. and 
(max/min) temp. 

 Probability of 
exceedance 

 Global 
extreme 

  Probability 
of 
lowest/high
est 20% 

Prob. of 
lowest/h
ighest 
20% 
Ensemb
le mean  
Probabil
ity 
exceedi
ng 
median   

Outer quintile 
categories 
 
Two categories 

Forecast period 1-6 
months 

1st  month, 2nd 
month, 1st 
trimester 

Next 
month 
 

Next month 
1-13 
trimesters 

1-4 trimesters NA Next 
trimester 

1,2,3,4 
months 
lead 

Next 
trimeste
r 

1-3 trimesters 

Forecast lead-time is one 
month 

Yes Yes Yes NA Yes Yes Yes 

Forecast lead-time is three 
months 

Yes No No Yes No Yes NA No Yes Yes 

Other lead times 2, 4-6 
months 

2 months  0,0.5 
to 13 

Up to 5 months 
 

  Up to 4 months 2 months 

C. Geographical region, model used and verification type  

Geographical region global No Yes No Yes NA No Yes  No Yes 
 

Other regions presented Yes Australia Yes US Yes All main 
regions of 
the Earth 

NA Western 
Europe 
(French 
overseas) 

Yes Tropics 
East Asia 
Africa 
S. America 

Yes All main 
regions of 
the Earth 
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GPC name BoM CPC.NCEP IRI Meteo France ECMWF Met Office 

 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 

Model used2 --- Predictive 
Ocean 
Atmosphere 
Model for 
Australia 
(POAMA) 

--- North 
American 
multi-
model 
ensemble 
(NMME) 

--- IRI Multi-
Model 
Ensembl
e (MME) 

--- CMRM-CM 
EUROSIP 
multimodel 

--- System 

4 

--- GloSea5 

Climate model assessment/ 
verification type 

Average skill 
for this 
period 

Percent 
consistent 
(past 
accuracy) 
 

Ranked 
probability 
skill score 
Heidke skill 
score 

NA ROC score 
ROC 
diagrams 
GROC 

ROC 
score 
ROC 
diagrams 
GROC 

NA ROC score 
Correlation 
anomaly 

NA ROC 
mpas 
ROC 
plots 

ROC maps, 
ROC plots, 
Reliability 
plots 

D. Variables, units and legend presentation 

2m Temp Yes Min/max 
medians 
Chances 
above 
min/max 
median 

Yes Probability 
of most 
likely 
category 
POE3 

Yes Probabilit
y of most 
likely 
category 

NA Probability of 
most likely 
category 

Yes Yes 

Precipitation Yes Medians 
Chance of 
above 
median 
Chance of at 
least (mm) 

Yes Probability 
of most 
likely 
category 
POE 

Yes Probabilit
y of most 
likely 
category 

NA Probability of 
most likely 
category 

Yes Probabil
ity of 
most 
likely 
category 

Yes 

Sea Surface temperature No Yes No No NA No Yes Yes (just 
for 
tropics) 

Yes 

Other variables Mean sea 
level 
pressure 

  Drought 
tendency 

    Mean sea level 
pressure anomaly   

Sea level pressure 
500 hPa geopotential 
height 
850 hPa temp. 

                                                 
2 This was not recorded in the previous analysis  
3 Probability of exeedence  
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GPC name BoM CPC.NCEP IRI Meteo France ECMWF Met Office 

 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 2013 2016 

Forecast units are  shown No Yes No No Yes Probabilit
y (%) 

NA Probability 
(%) 

Yes for SST 
anomaly 

No for 
Ensemble 
mean 

Longitude/latitude labels Yes No Yes Yes Yes Yes NA No Yes Yes Yes Yes 

Longitude/latitude grid shown No No Yes No No Yes No No No Yes No No 

Existence of legend Yes Yes Yes Yes, but 
incomplet
e 

Yes Yes, 
although 
it is not 
very clear 

Yes Yes Yes Yes, but 
it does 
not 
clearly 
name 
terciles 

Yes Yes 

E. Information on title 

Forecast type Yes Yes Yes NA Yes Yes Yes Yes Yes 

Region Yes No No No NA No No No 

Season/ period   Yes Yes Yes Yes Yes Yes NA Yes – at the 
bottom of the 
map 

Yes Yes Yes Yes 

Variable Yes Yes Yes NA Yes Yes Yes 
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3.3 Additional notes and particularities of each of the analysed GPC   

 
BoM: 

BoM website provides a comprehensive and visually appealing presentation. The link for 
seasonal forecast is at the bottom of the BoM homepage, which is not easy to spot at first. Once 
you reach the seasonal outlook page, however, the information is very clear. In addition, there is 

an outlook video presentation. 

Past accuracy is provided as a tab at the Climate outlook page. 

 

 

 
Fig. 1 BoM's seasonal forecast map 
 

 

CPC.NCEP: 

Weather outlook for the next month is available from the climate.gov website, but it was not 
easily accessible from the NOAA/ NCEI website. Similarly, experimental Unofficial Two-class 
Monthly & Seasonal Climate Outlooks, as well as one month outlook are available at 
CPC.NCEP, but we only managed to find it through a Google search. We could not find model 
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verification results. Forecast skill is discussed in the Tool Discussion page, but no particular 
approach was specified. Besides the forecast maps, CPC also provides results from the use of 
different tools, such as correlation analysis.  

The climate.gov monthly maps provide a slider for selecting a year and a month. It is useful for 
looking into the past climatology. Although graded, the months/years are not marked on this 
slioder, but only appear with a mouse-over, limiting its user-friendliness.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. NOAA's seasonal forecast map 

 

 

IRI: 

In the seasonal forecast maps provided by IRI, colour shading indicates the probability of the 
most dominant tercile. Besides, histograms with associated numbers are showing probabilities 
of the three tercile categories for different locations on the map which is not explained in the 
legend. The map legend specifies the following: “A, N, B, D should show Above, Near, Below 
normal categories and Dry season masking”; however only D is marked on the maps. In the 
case of some maps (e.g. Pacific Islands), colour shading and histograms cover geographical 
features, making the maps more difficult to read. 
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Fig.3 IRI's seasonal forecast map 

 
 
Meteo France: 

In time of the previous analysis, Meteo France did not have seasonal climate forecast available 
online. In the period this updated analysis was conducted, a link for seasonal forecast was 
available from the homepage, while information about model skill was not available. The 
website is provided only in French. The maps show sub regions that have the same seasonal 
forecast probability. Probabilities are shown as bars in a delimited geographical area (the map 
itself is unicolour). 
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Fig.4. Meteo France seasonal forecast map 

 

 
ECMWF: 

The Drop-down menus for Base time, Area and Forecast type and skill measures do not display 
the selected option. There is a slider that allows for choosing a trimester, but additional 
explanation could facilitate its use. 

Although it was written that: “The verification for the long-range forecasts is shown along with 
the relevant forecast charts.”, model verification was not available through a general user 
account.  
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Fig. 5 ECMWF's seasonal forecast map 

 

 

Met Office: 

It was not easy to find seasonal maps in the website, rather, we found them through Google 
search. Probability skill maps are not available directly from the forecast page, but could be 
reached through the technical user guide page. 

Met Office has a unique (comparing to the other five analysed centres) visualisation practice in 
that the tercile categories are presented in separate maps. This approach makes it easy to 
distinguish between forecast category and probability. The probability scale is marked with same 
colours for each category. ROC score maps are also presented separately for the three 
categories. 
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Fig. 6. Met Office's seasonal forecast map 

 

 
3.4 General findings and changes comparing to the earlier analysis 

Section 3.2 compared six analysed GPCs, based on different criteria that asses their 
accessibility, forecast type, period, verification and variables presented, as well as other 
characteristics that might improve users' understanding and interpretation of the forecast maps. 
We then provided additional notes about each of the centres, covering those aspects that 
particularly distinguish one seasonal forecast presentation form the other. 

An important aspect is how to find the information on the website. The “number of clicks” used 
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as an indicator, shows an improvement in the case of IRI and Meteo France in that the link for 
the seasonal forecast is now available at the centres' homepages. BoM made the access faster, 
by decreasing the number of clicks needed to see the products. ECMWF is currently the only of 
these six centres that demands login.   

A close link between forecast and verification information is not always available. Some centres 
display the information together, such as BoM and IRI, while other have different paths in finding 
the forecasts and their verification. Meto France, CPC.NCEP and ECMWF do not show their 
models’ verification. 

Providing sufficient information on the scientific background and explanatory text about how the 
maps, graphs and colour scales should be interpreted is essential for the adequate use of the 
products. It is however not always easy to find a balance between too few and too much 
information. In the analysed sample of GPCs, we did not find a unique pattern regarding the 
extent of information provided. Some centres provide profound scientific explanations (e.g. 
ECMWF and Met Office) that might be less suitable for lay audience. Then again, other 
websites (e.g. Meteo France) provide only general information and a user might lack sufficient 
background on the product. Balancing the two approaches, BoM provides short explanations 
with a link to the more profound ones. 

All the analysed websites are in English, except for Meteo France that is available only in 
French, which can hinder browsing through this website. 

Inconsistency in the use of terminology could be another confusing element for users browsing 
through different GPCs' websites. One example of inconsistency is in how model verification is 
termed; the centres call it:   

Past accuracy (BoM) 

Forecast skill (CPC.NCEP) 

Seasonal Climate Verification (IRI) 

Verification for the long-range forecasts (ECMWF) 

Long-range model probability skill (met Office) 

Different terminology also reflects in the name of the forecast: 

Climate outlook (BoM, CPC.NCEP) 

Probability forecast (IRI) 

Probabilistic seasonal forecast (Meteo France) 

Long-range forecast/ probability forecast (ECMWF) 

Long-range model probability maps (Met Office) 

 

While the previous analysis showed that most of the GPCs provided the forecast for the global 
scale, in the updated analysis we found this geographical scale available only at the IRI's and 
Met Office's websites. Other providers cover different regions, from only one (e.g. BoM, 
CPC.NCEP, Meteo France) to all main regions of the Earth (ECMWF). IRI and Met Office 
provide both the global and the regional scale. 

All the maps have a legend, but not all provide comprehensive information (e.g. CPC.NCEP, IRI, 
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ECMWF). The title of the map in each case names the forecast type, season (period) and 
variable. The region presented is however not mentioned in the title. In some cases, this can be 
read from a side bar or a drop-down menu, but in others it is no visible on the page (e.g. 
ECMWF). 

Finally, colour scales are not standardised across different centres, asking for careful reading of 
the instructions and the legend of each forecast map. 

 
3.5 Final Remarks 

The general findings are in agreement with the findings from the previous work that 
communication and visualisation tools differ from one to the other GPC. The recorded changes 
do not add to harmonisation of the presentation of seasonal forecasts between different centres. 

The major observed changes are in the presentations provided by Meteo France – seasonal 
forecast was not previously available, while now it is referred to at the homepage, and BoM – 
that introduced features that facilitate finding, browsing through and understanding its seasonal 
forecasts. Findings suggest that ECMWF introduced some limitations to the accessibility of its 
forecasts and verifications. 

Seasonal weather forecast is still breaking new ground within the broader community of weather 
and climate information users. Facilitating approach to different data sources could improve 
users' confidence in this new information and knowledge form. Diversity in the seasonal forecast 
presentation at different GPCs' websites could hinder users’ readiness to consult this 
information. A common layout of forecasts and models verifications would thus be helpful in 
enhancing the use of seasonal forecast. This also includes standardising explanations and 
fundamental information regarding terminology. Furthermore, a unique colour choice would 
allow users to instantly understand, e.g. which tercile is above-normal, near-normal and below-
normal, and compare forecasts. We recommend introducing a protocol for seasonal forecast 
presentation and scientific data provision by all GPCs in order to improve users’ accessibility to 
and understanding of seasonal forecast and in that way broaden the community of users. 
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5. List of publications  

Plan for future publication:  

After circulating this report among the GPCs reviewed and gathering their feedback and any 

relevant comment, this report will be published as a SPECS Technical note in the project 

website.  

 

6. Efforts for this deliverable 

 

Partner Person-months 

(actual) 

Person-

months  

(in-kind) 

Period covered 

IC3/BSC 14  M1-M48 

Total 14  M1-M48 

 

7. Sustainability  

 Lessons learnt: 

Our impression after reviewing the advances in the presentation of seasonal predictions by 
GPCs is that the lack of unique approach might limit sustainability of these products, by 
hindering straightforward comparison of different products and their broader use by lay 
audience.  

 Links built with other deliverables 

After the publication of the Technical note 4, all GPCs assessed were contacted and 
informed about the results. D62.3 will also be distributed among the GPCs assessed in 2016 
to obtain their feedback and comments as well as to ensure they are aware of the work 
carried out in SPECS. The obtained feedback will be integrated in a new SPECS Technical 
note. 

 


