
 

 

 

Instructions for Using Solar Radiation Measurements 

How you can help us 

We would like you to download the measured solar radiation data for one day from the internet 

(www.weather.lgfl.net), and perform some calculations on the data, using our specially prepared 

spreadsheet, which we would like you to send back to us. This will tell us about how particulate 

pollution is distributed over London, and will also be a calibration for all the London weather 

stations. The data stays on the internet for up to 1 week in high resolution, and 1 month in low 

resolution, so you can still analyse data for previous days.  

Using Beer’s Law to interpret your results 

Beer's Law tells us about how radiation is reduced as it passes through our atmosphere:  

 

I is the amount of radiation measured by the weather station, I0 is the solar radiation arriving at the 

top of the atmosphere,  where θ is the solar zenith angle, and τ is the optical depth. (τ 

measures the transparency of the atmosphere - a high value of τ means that the atmosphere 

absorbs a lot of the solar radiation, and transparency is low). This equation tells us that the 

measured solar radiation will be lower when θ is large (the sun is low in the sky), and when τ is 

high (perhaps due to a lot of pollution in the air).  

Beer's Law can be rearranged as follows: 

 

This means that a graph of m on the x-axis and ln(I) on the y-axis will give a y-intercept of ln(I0) 

and a gradient of τ. This will be one of the tasks to do below.  

 

What you are going to do 

In this activity you are going to 

 Select Solar Radiation data from the Historic Tables section of the LGfL Weather site for a 

station of your choice 

 Load a prepared Excel file called “classroom_solar_template.xls” and paste your Solar 
Radiation data into it, making sure that all the data is in separate columns 

 Select, copy and paste  from a second Excel file the values for the solar zenith angle which 
match the day and time of your Solar Radiation data 

 

 



 

Getting the Weather Station Data 

 Go to the website: www.weather.lgfl.net 

 Click on Historic Data and click on Tables from the drop down menu 

 From the Parameter box select Solar Radiation 

 From the Sites box select  your local weather station 

 Select the relevant button from the Period of archive data to show section so that the 

time period includes the measurement day 

 Click Refresh so that the data you want is displayed in the Date/Time table  

Your screen should now look something like this 

 



You now need to transfer the data into a spreadsheet. An Excel spreadsheet called 
“classroom_solar_template.xls” has been provided for you to enter your results.  

 Scroll down the Weather Monitoring  page till you get to the day required 

 Use the mouse to select (highlight) all the data for that day. Copy it by clicking on "Edit" and 
"Copy."  

 Open the Excel spreadsheet classroom_solar_template.xls.  

 Select the cell below the one entitled “Date,” and paste the data by right clicking the mouse, 
click "Paste Special." Then select "Text" and "OK." Your data should now appear in Excel.  

 
Separating the data into different columns 
Your date and times may appear in the same cells, and you will need to separate them. There are 
different instructions to do this depending on what version of Excel you are using. 
For Excel 2007 

 Look for the Paste symbol at the 
bottom right-hand corner of your 
column of data 
It should look like this: 

 Select the Use Text Import Wizard 
button and then Next, Next and Finish 
from the next three dialogue boxes 
which appear 

 

Your screen should now look like this: 

 
For Excel 2003 

 First move the solar radiation data into the correct column, by selecting all the solar 
radiation data cells, and dragging the selected cells so that they are in the column, “Solar 
Radiation, Wm-2.”   
You should now have an empty gap “Time” column.  

 Select all the cells containing the time and date.  

 Click on “Data” and “Text to Columns”,  

 Click the “Delimited” button, click “Next”,  

 Tick the box that says “Space” and then click Finish.  
You should now have times in a separate column.  

Whichever version of Excel you are using, the spreadsheet should now fill in the data and do the 
calculations automatically for you, and look something like this: 

 



Insert the values for the solar zenith angle 
This is the angle between the vertical and the sun and you need to match the times of your 
solar radiation data with the correct angle of the sun at that time, otherwise your results will not 
be valid and accurate. 

 Load the spreadsheet called Solar Zenith Calculator.xls  

 Select and Copy the solar zenith angle data for the day and times which match the 
times of your solar Radiation data. 

 Return to the classroom_solar_template.xls file and paste this angle data into the 
Solar Zenith Angle column. Make sure that the day and times match 

As these values are entered, the values in the other columns (cos(solar zenith angle) and 
sec(solar zenith angle) should change, as they depend on the solar zenith angle, and look 
something like this (your values will be different):  

 
 You are now ready to analyse your graphs! 
 

 



 

Analysing graphs of the Weather Station Data 

You can now look at the several graphs which have been created automatically and which you can 

access from the worksheet tabs at the bottom of your Excel spreadsheet. 

 

 These graphs will show you how the radiation from the sun changes throughout the day, and tells 

you about how much of it is absorbed by the atmosphere.  

 Look at the graph of "solar radiation" (y-axis) against "time" (x-axis) by clicking on the tab 

(bottom left) called “solar_vs_time”. You can see what time the radiation from the sun is 

strongest at, and how this changes during the day between sunrise and sunset. Does the 

graph look smooth?  If there are blips in the curve, this could be due to clouds passing 

overhead, which will decrease the amount of sunlight reaching the weather station.  

 Look at the third tab, called “Solar_vs_Zenith”.  This shows solar radiation (y-axis) against 

solar zenith angle (x-axis). Does this look the same as the first graph? If not, why not? 

 Look at the second tab, called “lnI_vs_sec(zenith)”, where the x-axis is sec(solar zenith angle) 

and the y-axis is ln solar radiation.  Add a best fit line to the data, and find out the value of the 

gradient and the y-intercept. Do this by clicking on “Chart” and “Add Trendline”. Click the 

“linear” option. Under the “Options” tab, click ”Display equation on chart,” and click “OK.” The 

best fit line should now appear on your chart, and so should the equation for this line.  

 Go back to the tab “data” and enter your gradient and y-intercept into the last columns. The 

value of  exp(y-intercept) should automatically be calculated in the final column. This is the 

total amount of solar radiation entering the earth's atmosphere, or I0.  

 Your value of the gradient is equal to τ, the optical depth of the atmosphere.  

Please send your  completed spreadsheet to the OPAL project 
Remember to add your school name and address and the weather station you used for your 
survey 
 
You can either: 
Print out your graphs and data sheet and send them to: 
Dr. Claire McConnell 
Postdoctoral Research Associate 
Space and Atmospheric Science 
Department of Physics 
Imperial College 
London SW7 2AZ 
 

Or  

email as attachments  to c.mcconnell@imperial.ac.uk  
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