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1. Introduction and Main Functionalities 

The web client of the tool, Mercury, is a web application that enables users to analyse the 

best service for their needs. The user can consult: observations, predictions and its errors. It 

is available on the virtual machine of SHARE at http://localhost:8080/ForecastVerifier (“Link 

to Mercury Web Client” in the desktop) and also online at 

http://gessi.lsi.upc.edu/accuracyassessment/   .   The   demonstration   video, available at 

http://youtu.be/XE58jSwcIic , includes a summary about how to use Mercury. 
 

The index page is shown in Figure 1. 

  

 

 
 

Figure 1.- Main screen of the forecast verifier application. 

http://gessi.lsi.upc.edu/accuracyassessment/
http://youtu.be/XE58jSwcIic


 

 

 
 

 

Under the title of the page, there is a menu with five options: 
 

 Home, which is the start page. 

 Observations, to see last x observations of a city. 

 Predictions made in a specified day, to get all weather forecasts made in the chosen 

date of invocation (the day that forecasts were taken by the web services) for a 

specific city. 

 Predictions made for a specified day, which serves to get all weather forecasts made 

for a specific day (the predictions for this day) and for a specific city. 

 See Weather Forecasts, to be redirected to the weather forecasts of the best web 

service for a specified city. 

The following subsections illustrate how the different pages work. 



 

 

Main Functions of Mercury 

Mercury has two main interesting functionalities for users (without considering monitoring 

and data collection processes): 

 See Weather Forecasts, to be redirected to the weather forecasts of the best web 

service for a specified city. In this scenario, the customer specifies a city and she gets 

the forecasts (with the highest likelihood to be right) for the next days. To do so, 

Mercury compares the errors that predictive services made in the predictions for that 

city in the last fifteen days, and returns the current forecasts from the predictive 

service that has been more accurate for that city in the past. This functionality is not 

only available in the web client interface, but also as a web service. 

o Where? Two pages: 

 Weather Prediction for One Day 

 Weather Prediction for More Than One Day 

o Input: dates of the forecast and city. 

 

o Output: the weather forecasts of the best web service for a specified city. 

 
  

http://gessi.lsi.upc.edu/ForecastVerifier/FormWeatherPredictionForOneDay.jsp
http://gessi.lsi.upc.edu/ForecastVerifier/FormWeatherPredictionForMoreThanOneDay.jsp


 

 

 Analyze the quality of each service from the portfolio of predictive services. To 

analyze under which circumstances prediction models perform better or worse, 

Mercury can be requested to generate a report with the ranking of predictive 

services ordered by their mean-squared error or approximation error. This ranking is 

generated given a specified city and a period of time. 

o Where? Two pages: 

 Predictions made in a specified day (analysis): to get all weather 

forecasts made in the chosen date of invocation (the day that 

forecasts were taken by the web services) for a specific city. 

 Predictions made for a specified day (analysis): to get all weather 

forecasts made for a specific day (the predictions for this day) and for 

a specific city. 

o Input: the day (or days) that forecasts were taken by the web services for a 

specific city, the day in which predictions were made for a specific city. 

 

o Output: Calculation of forecast quality parameters (i.e., mean squared error, 

approximation error). With these parameters: ranking of predictive services 

ordered by their mean-squared error or approximation error. 

 

  

http://gessi.lsi.upc.edu/ForecastVerifier/FormForecastVerification.jsp
http://gessi.lsi.upc.edu/ForecastVerifier/FormForecastVerification2.jsp


 

 

2. Example 1 

2.1. Page of observations 

In the observations page, real observations taken by AEMET’s sensors in one particular city 

can be requested. The form that is shown in Figure 2 has as input parameters the number of 

days and the city to be consulted. 
 

 
 

Figure 2.- Form of observations menu. 

 
After clicking the button “see observations”, maximum and minimum temperatures of the 

city are shown. They are shown in two ways: with a table (Figure 3) and with a graph (Figure 

4). The table has three columns: date, which refers to the date of the observation; max, 

which is the maximum temperature of the day in Celsius; and min, which is the minimum 

temperature of the day in Celsius. The graph is a line chart which contains two lines with the 

maximum and minimum temperatures of last days. The X-axis contains the date of the 

observations and  the  Y-axis the  temperature in Celsius. If we put  the mouse  over the 

observation of one day, numerical values are shown. 
 

 
 

Figure 3.- Example of a table with observations. 



 

 

 
 

 

 
 

Figure 4.- Example of a graph with observations. 

 

2.2. Page of predictions made in a specified day 

The “predictions made in a specified day” page includes a form to get all weather forecasts 

made in the chosen date of invocation (the day that forecasts were taken by the web 

services) for a specific city. The input parameters are the date of invocation and the city. 
 

 
 

Figure 5.- Form of the predictions made in a specified day page. 

 
This query returns all weather forecasts made in a specified day. Furthermore, forecast 

verification with observations is performed by means of mean squared error and 

approximation error. 

First of all, a table with all weather forecasts made by all web services is shown (see Figure 

6). This table contains 6 columns. The first one indicates the day of the forecast. In other 

words, all information displayed in a row refers to the same day. The second and third 

columns represent real maximum and minimum temperature respectively. The fourth and 

fifth columns contain the predicted maximum and minimum temperatures respectively. For 

instance, the highlighted row of Figure 6 contains predictions that were taken on March 2nd 

but predict the weather for March 4th. Finally, the last column indicates the forecasting web 

service that performed the forecast. 



 

 

 
 

 

 
 

Figure 6.- Example of a table with predictions made a specified day. 

 
The same information appears at the end of the page in graphs. There are two line charts 

with high (see Figure 7) and low temperatures (see Figure 8) respectively. The X-axis contains 

the date of the observations and forecasts and the Y-axis the temperature in Celsius. 

Observations are plotted with rectangles and then joined with a thick continuous blue line. 

Forecasts are plotted with different shapes and then joined with a thin dashed line. Each of 

these dashed lines includes forecasts made by the same web service. 



 

 

 
 

 

 
 

Figure 7.- Graph with high temperatures in the predictions made a specified day page. 

 

 
 

Figure 8.- Graph with low temperatures in the predictions made a specified day page. 

 
Moreover, the user gets an assessment of each service for a specified city and day. It consists 

of the comparison (by means of the mean squared error and the approximation error) of the 

ground truth with the forecasting data. As usual, this information is shown in both ways: 

tables and graphs. Figure 9 shows two tables with the mean squared error and the 

approximation error respectively. In the tables, the first column has the name of the web 



 

 

 
 

 

service. The second and third columns demonstrate the errors of the high and low 

temperatures respectively. The last column shows the average error, which is an arithmetic 

mean between the two previous errors. 
 

 
 

Figure 9.- Errors in the predictions made in a specified day page. 

 
If we click in the name of the error, we get the errors of the web services for the last 5 days. 

With the help of this information, the user discovers the forecasting service which is 

currently offering more accurate predictions. This information is showed in a table and a 

graph. The table (see Figure 10) and the graph (see Figure 11) show the average errors that 

web services made each day. The Y-axis of the graph represents the average mean squared 

error. For instance, in this example, the most reliable web service is AEMET (because it is the 

one with the lowest error) and the worst one is Meteocat. 
 

 
 

Figure 10.- Table with mean squared errors of previous 5 days. 



 

 

 
 

 

 
 

Figure 11.- Line chart with mean squared errors of previous 5 days. 

 

2.3. Page of predictions made for a specified day 

In the “predictions made for a specified day” page, users can consult all weather forecasts 

made for a specific day (the predictions for this day) and for a specific city. Firstly, the initial 

form needs two parameters: the date of forecast (the day we are interested to know the 

predictions) and the city. Figure 12 shows the form. 
 

 
 

Figure 12.- Form of the page to consult predictions made for a specified day. 

 
After filling the form, we get the information as follows. A table with all available forecasts 

for this day are shown in Figure 13. It has 6 columns. The first one indicates the day when 

the forecast was made. The second and third columns represent the real observations of the 

high temperature and low temperature respectively. Obviously, since all forecasts of this 

table have predictions for the same day, these two columns have the same value in all rows. 

The fourth and fifth columns contain the predicted maximum and minimum temperature 

respectively. For instance, the highlighted row of Figure 13 contains predictions that were 



 

 

 
 
 

taken on February 27th but predict the weather for February 28th. Finally, the last column 

indicates the forecasting web service that performed the forecast. 
 

 
 

Figure 13.- Table with all the forecasts that have been made for a specified day. 
 
 
 

The same information which is contained in Figure 13, it is shown at the end of the page in 

graphs. There are two line charts with high and low temperatures respectively. They are 

shown in Figure 14 and Figure 15. The X-axis represents the date when forecasts were made 

and the Y-axis the temperature in Celsius. All forecasts predict the temperature of the same 

day. The difference is that the forecasts were made in different days. Observations of this 

day are plotted with rectangles and then joined with a thick continuous blue line. They are 

shown to be visually compared with forecasts. Forecasts are plotted with different shapes 

and then joined with a thin dashed line. Each of these dashed lines includes forecasts made 

by the same web service. 



 

 

 
 

 

 
 

Figure 14.- Chart with high temperatures in the predictions made for specified day page. 

 

 
 

Figure 15.- Chart with low temperatures in the predictions made for specified day page. 

 
The mean squared error (MSE) and approximation error of the forecasting web services (see 

Figure 16), the table (see Figure 17) and chart (Figure 18) with mean squared errors of 

previous 5 days are shown as it is explained in the previous subsection. 



 

 

 
 

 

 
 

Figure 16.- Errors in the predictions made in for specified day page. 

 

 
 

Figure 17.- Table with MSEs in the predictions made in for specified day page. 

 

 
 

Figure 18.- Graph with MSEs in the predictions made in for specified day page. 



 

 

 
 

 

2.4. Page to See Weather Forecasts 

In this page, the customer specifies a city and she gets the forecasts (with the highest 

likelihood to be right) for the next days (see Figure 19). To do so, Mercury compares the 

errors that predictive services made in the predictions for that city in the last fifteen days, 

and returns the current forecasts from the predictive service that has been more accurate 

for that city in the past (see Figure 20). If one clicks over “Ver Log”, the errors of the 

predictive services are reported, as well as the best predictive service for that city in the last 

fifteen days. 
 

 

Figure 19. Form to see the weather forecasts for one day. 

 

 
 

Figure 20. Weather forecasts. 



 

 

 
 

 

3. Example 2 

3.1. Page of observations 

In the observations page, real observations taken by AEMET’s sensors in one particular city 

can be requested. The form that is shown in Figure 21 has as input parameters the number 

of days and the city to be consulted. 
 

 
 

Figure 21.- Form of observations menu. 

 
After clicking the button “see observations”, maximum and minimum temperatures of the 

city are shown. They are shown in two ways: with a table (Figure 22) and with a graph 

(Figure 23). The table has three columns: date, which refers to the date of the observation; 

max, which is the maximum temperature of the day in Celsius; and min, which is the 

minimum temperature of the day in Celsius. The graph is a line chart which contains two 

lines with the maximum and minimum temperatures of last days. The X-axis contains the 

date of the observations and the Y-axis the temperature in Celsius. If we put the mouse over 

the observation of one day, numerical values are shown. 
 

Date Max Min 

Tue, 9 Aug 2011 28.1 17.7 

Wed, 10 Aug 2011 30.2 16.2 

Thu, 11 Aug 2011 31.6 15.0 

Fri, 12 Aug 2011 33.2 17.7 

Sat, 13 Aug 2011 33.4 19.3 

Sun, 14 Aug 2011 33.9 19.8 

Mon, 15 Aug 2011 33.3 20.5 

Figure 22.- Example of a table with observations. 



 

 

 
 

 

 
 

Figure 23.- Example of a graph with observations. 

 

3.2. Page of predictions made in a specified day 

The “predictions made in a specified day” page includes a form to get all weather forecasts 

made in the chosen date of invocation (the day that forecasts were taken by the web 

services) for a specific city. The input parameters are the date of invocation and the city. 
 

 
 

Figure 24.- Form of the predictions made in a specified day page. 

 
This query returns all weather forecasts made in a specified day. Furthermore, forecast 

verification with observations is performed by means of mean squared error and 

approximation error. 

First of all, a table with all weather forecasts made by all web services is shown (see Figure 

25). This table contains 6 columns. The first one indicates the day of the forecast. In other 

words, all information displayed in a row refers to the same day. The second and third 

columns represent real maximum and minimum temperature respectively. The fourth and 

fifth columns contain the predicted maximum and minimum temperatures respectively. For 

instance, the highlighted row of Figure 25 contains predictions that were taken on August 4th 

but predict the weather for August 6th. Finally, the last column indicates the forecasting web 

service that performed the forecast. 



 

 

 
 

 

 
 

Figure 25.- Example of a table with predictions made a specified day. 

 
The same information appears at the end of the page in graphs. There are two line charts 

with high (see Figure 26) and low temperatures (see Figure 27) respectively. The X-axis 

contains the date of the observations and  forecasts and the Y-axis the  temperature in 

Celsius. Observations are plotted with rectangles and then joined with a thick continuous 

blue line. Forecasts are plotted with different shapes and then joined with a thin dashed line. 

Each of these dashed lines includes forecasts made by the same web service. 
 

 
 

Figure 26.- Graph with high temperatures in the predictions made a specified day page. 



 

 

 
 

 

 
 

Figure 27.- Graph with low temperatures in the predictions made a specified day page. 

 
Moreover, the user gets an assessment of each service for a specified city and day. It consists 

of the comparison (by means of the mean squared error and the approximation error) of the 

ground truth with the forecasting data. As usual, this information is shown in both ways: 

tables and graphs. Figure 28 shows two tables with the mean squared error and the 

approximation error respectively. In the tables, the first column has the name of the web 

service. The second and third columns demonstrate the errors of the high and low 

temperatures respectively. The last column shows the average error, which is an arithmetic 

mean between the two previous errors. 



 

 

 
 

 

 
 

Figure 28.- Errors in the predictions made in a specified day page. 

 
If we click in the name of the error, we get the errors of the web services for the last 5 days. 

With the help of this information, the user discovers the forecasting service which is 

currently offering more accurate predictions. This information is showed in a table and a 

graph. The table (see Figure 29) and the graph (see Figure 30) show the average errors that 

web services made each day. The Y-axis of the graph represents the average mean squared 

error. For instance, in this example, the most reliable web service is AEMET (because it is the 

one with the lowest error) and the worst one is Yahoo. 
 

 
 

Figure 29.- Table with mean squared errors of previous 5 days. 



 

 

 
 

 

 
 

Figure 30.- Line chart with mean squared errors of previous 5 days. 

 

3.3. Page of predictions made for a specified day 

In the “predictions made for a specified day” page, users can consult all weather forecasts 

made for a specific day (the predictions for this day) and for a specific city. Firstly, the initial 

form needs two parameters: the date of forecast (the day we are interested to know the 

predictions) and the city. Figure 31 shows the form. 
 

 
 

Figure 31.- Form of the page to consult predictions made for a specified day. 

 
After filling the form, we get the information as follows. A table with all available forecasts 

for this day are shown in Figure 32. It has 6 columns. The first one indicates the day when 

the forecast was made. The second and third columns represent the real observations of the 

high temperature and low temperature respectively. Obviously, since all forecasts of this 

table have predictions for the same day, these two columns have the same value in all rows. 

The fourth and fifth columns contain the predicted maximum and minimum temperature 

respectively. For instance, the highlighted row of Figure 32 contains predictions that were 



 

 

 
 
 

taken on July 30th but predict the weather for July 31th. Finally, the last column indicates the 

forecasting web service that performed the forecast. 
 
 

 

 
 

 
 

Figure 32.- Table with all the forecasts that have been made for a specified day. 
 
 
 

The same information which is contained in Figure 32, it is shown at the end of the page in 

graphs. There are two line charts with high and low temperatures respectively. They are 

shown in Figure 33 and Figure 34. The X-axis represents the date when forecasts were made 

and the Y-axis the temperature in Celsius. All forecasts predict the temperature of the same 

day. The difference is that the forecasts were made in different days. Observations of this 

day are plotted with rectangles and then joined with a thick continuous blue line. They are 

shown to be visually compared with forecasts. Forecasts are plotted with different shapes 

and then joined with a thin dashed line. Each of these dashed lines includes forecasts made 

by the same web service. 



 

 

 
 

 

 
 

Figure 33.- Chart with high temperatures in the predictions made for specified day page. 

 

 
 

Figure 34.- Chart with low temperatures in the predictions made for specified day page. 

 
The mean squared error (MSE) and approximation error of the forecasting web services (see 

Figure 35), the table (see Figure 36) and chart (Figure 37) with mean squared errors of 

previous 5 days are shown as it is explained in the previous subsection. 



 

 

 
 

 

 
 

Figure 35.- Errors in the predictions made in for specified day page. 

 

 
 

Figure 36.- Table with MSEs in the predictions made in for specified day page. 

 

 
 

Figure 37.- Graph with MSEs in the predictions made in for specified day page. 


