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The MATLAB Web application "Interface for the generation of time series of 

climate indicators" allow processing data from the database of climate indicators: 

Night Surface Water Temperature (NSST), Sea Level Anomaly (SLA), Aerosol 

Optical Thickness in the wavelength of 869 nm (AOT) and Chlorophyll-A (CHL). 

The application let you to select the location on a map, corresponding to the North 

Atlantic Ocean, where the different data are to be studied. In addition, for 

processing, a polynomial regression has been implemented, where the user can 

select the desired order, typically order 1 or linear regression. Order 2, or 

quadratic regression, can also be interesting in some cases. 

This document is structured as follows. Initially, the installation is presented, and 

the programme is explained. Secondly, information on NSST, SLA, AOT and CHL 

data are exposed. Finally, an example of use in the north of the Canary Islands 

is shown. 

 

1. Installation and programme explanation 

The developed application is based on a single MATLAB App Installer. The 

application is provided in three languages: English, Portuguese and Spanish. The 

three versions are available in the programme folder. 

 

For installation, it is only necessary to have MATLAB version R2021a or later, 

and open the installer. 

NOTE: The application requires the Curve Fitting Toolbox and the Mapping 

Toolbox. 



   

 

 

Clicking on the desired language file, and selecting "Install", the developed 

application is installed and can be opened in the MATLAB "APPS" tab. This 

application is installed in the MATLAB IDE. 

 

When the application is opened, by clicking on the application in “APPS” tab, the 

following groupings of elements are presented: 

• The latitude and longitude fields, as well as the "Select location" button. 

• The "Indicator" field, and the "Submit data" button. 

• The "Order" field, and the "Polynomial regression" button. 

• The text box for the presentation of the status of the application. 

• The graph on the right for the presentation of the data. 

The application is divided into: selecting a location, uploading and presenting 

data, and processing data. 



   

 

 

 

NOTE: Before using the application, in MATLAB, you must go to the working 

directory where you have the climate indicators you wish to study. In the example 

it is in "...\Temporal_Series_Application_MACCLIMA". In addition, the folders 

corresponding to the data are shown. 

 

 

1.1. Select location 

Initially, it is necessary to indicate the location where you want to generate the 

time series. This can be done in two different ways: by entering the latitudes and 

longitudes manually, or by using a map. 

In the case of manual entry of latitude and longitude, fill in the fields 

corresponding to "Latitude" and "Longitude", in decimal format, and press the 

"Select location" button. Note the message that appears in the text box.  



   

 

 

On the other hand, if you do not know the latitude and longitude, and/or you want 

to use a map, set the "Latitude" and "Longitude" values to 0, and click on the 

"Select location" button. In that case, a figure with the map will appear. Simply 

move the cursor to the desired location, click on the map with the left mouse 

button in the desired area, and press the ENTER key. Note that the cursor is 

marked as the intersection of two straight lines, here is an example. 

 

Once the location is selected, the "Latitude" and "Longitude" boxes are 

automatically updated with the new value. The window for the selection can be 

closed. 



   

 

 

NOTE: All processes, including the location selection process, can be carried out 

as many times as desired. 

 

 

1.2. Loading and data presentation 

Once the location has been selected, the data for the climate indicators can be 

presented: Night Surface Water Temperature (SST), Sea Level Anomaly (SLA), 

Aerosol Optical Thickness in the wavelength of 869 nm (AOT) and Chlorophyll-A 

(CHL). Simply select the desired indicator and click on "Data presentation".  In 

the text box, you will see the indicator selection and a percentage progress 

message for the control of the application. 

 

When 100% is reached, the data is presented in blue, where the ordinate axis in 

this case is the temperature value in º𝐶, and the abscissa axis is the months. 



   

 

 

 

1.3. Data processing (polynomial regression) 

Finally, to process the data, you can apply a polynomial regression of an order to 

be selected. For example, if you want to apply a linear regression, set the order 

1, and click on the "Polynomial regression" button. The text box will display the 

parameters of the polynomial regression, which in the case of linear regression 

corresponds to the slope and the constant of the function. In addition, the 

statistical values of 𝑅2 and standard deviation are presented, in order to be able 

to study the fit of the regression. On the data, the regression is presented in 

orange. 

 

 

  



   

 

2. Data 

Data are captured from two different satellite platforms: MODIS sensor on the 

AQUA satellite, and the SSALTO/DUACS multi-mission altimeter products. All 

data are open data, and are provided in NC files (NetCDF). 

Monthly Sea Level Anomaly (MSLA) data are obtained from SSALTO/DUACS, a 

data processing system provided by AVISO+ of the Centre National d'Etudes 

Spatiales (CNES) of France, and the Copernicus Maritime Service (CMEMS) of 

the Copernicus Programme, European Space Agency (ESA) and European 

Union. The MSLA data are given in metres, with a pixel resolution of 0.25º x 0.25º, 

in a monthly time range, and with a global spatial coverage. The data are from 

01/01/1993 to 31/07/2021. 

On the other hand, the Chlorophyll-A (CHL_A), Atmospheric Optical Thickness 

(AOT) and Night Sea Surface Temperature (NSST) data are obtained from the 

MODIS sensor of the AQUA satellite of the National Aeronautics and Space 

Administration (NASA). The CHL_A, AOT and NSST data have the same 

characteristics: 4 km pixel resolution, monthly temporal range, global spatial 

coverage, and temporal coverage between 01/01/2003 and 31/12/2021. 

  



   

 

3. Example of use 

In this section an example of the use of the application is given for the study point 

with latitude 29.970967640612937º and longitude −15.857558799210992º, north 

of the Canary Islands. 

 

The four graphs for the climate indicators SST, SLA, AOT and CHL are shown 

below. A linear regression, of order 1, has been applied.  

 

 

 

 



   

 

 

 

 

 



   

 

Finally, the linear regressions predict that, for the year 2100 (the reference year 

in the study of the impact of climate change), according to the data available for 

these areas, the following results are obtained: 

• The average sea surface temperature will rise by 1.98º (compared to 

1993). It should be noted that water is a heat dispersing medium. The rise 

in temperature is not interpreted in the same way in the oceans as it is in 

terrestrial environments. In addition, an incremental trend in temperature 

is observed. 

• Sea level will rise by 6 𝑐𝑚 since the initial year of data (2003). The 

incremental trend in sea level is highlighted. 

• The optical thickness will decrease by 0.04 from the initial year (2003). The 

decreasing trend is noteworthy, indicating that there are fewer aerosols 

present at 869 nm. 

• Chlorophyll-a will increase by 0.8 𝑚𝑔/𝑚3 compared to the initial year 

(2003). 

 


