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Download the file “trends.xlsx” from the Sources page: http://www.yourenvironment.ca/sources   
The file is organized by station and sorted by city or location name.  

1. Layout of Spreadsheet 
Each row contains the following entries: 
 
Station 
This is a number assigned by Environment Canada and corresponds to the file names at 
http://www.ec.gc.ca/dccha-ahccd/default.asp?lang=en&n=1EEECD01-1  
 
City, Province 
This is the station location. 
 
Start year 
This is the year the Environment Canada record begins. Note that the trend regression and the 
charts only use data after 1900, even if the start date recorded here is earlier than that. I omitted 
the pre-1900 data so as to concentrate on 20th (and 21st) century trends.  
 
Jan_trend 
This is the trend in oC per year through the (post-1900) sample. Missing months in the sample were 
set equal to the sample mean. To get the trend in per-century terms multiply the figure shown by 
100.  
 
Jan_bound 
This gives the bound on the 95% confidence interval around the trend. The bound is computed 
using the Vogelsang-Franses method as described below. The number shown is the “+ or –” that 
defines the uncertainty around the trend. For example, the 100 Mile House row shows the January 
trend as 0.0483 oC/year, + or – 0.0669, implying that the 95% confidence interval is  from -0.0186 
to 0.1152 oC/year. If the bound is a larger magnitude than the trend it means the trend is not 
significantly different from zero.  
 
Feb_ — Dec_ trend;    
Feb_ — Dec_ bound 
- as for January. 
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Example: 
 

 
 
The Abbotsford record begins in 1893.. The February trend slope (from February 1900 onward) is  
0.0234 C/decade +/- 0.0094, making a 95% confidence interval (0.014 to 0.0328 C/decade). 

2. Methods 
Data are taken from http://ec.gc.ca/dccha-ahccd/default.asp?lang=en&n=70E82601-1. Missing 
months  are replaced with the monthly sample average. Trends are fitted using OLS.  
 
Because the data are autocorrelated I used the heteroskedasticity and autocorrelation-robust using 
method of Vogelsang and Franses (2005). These are robust to autocorrelation of any lag length up 
to but not including a unit root.  
 
The trend model is  
 
            
 
where    is the temperature record, a and b are parameters to be fitted, t is time and    is the 
regression residual. Define the partial sums of residual term    ∑   

 
   . Then compute the scalar 

 ̂    ∑   
      

    where T is the sample length. The VF score for a single restriction is  
 
     ̂      ̂  
 
where   ∑ ̃  and  ̃     ̅, i.e. the time trend with the mean of the time trend removed. VF 
follows a non-standard distribution with critical values given in Vogelsang and Franses (2005). As 
this is in the form of an F test, the square root of VF is in the form of a t test, and can be used to 

construct a confidence interval. The 2.5% critical value of     is 6.482 so the 95% CI bound is 
given by  
 

        
 ̂
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Source: 
Vogelsang, Timothy and Philip Hans Franses (2005) Testing for Common Deterministic Trend 

Slopes. Journal of Econometrics 126 (2005) 1—24. 
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