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date when analysed this way, the significance of shifts in current climate records is mostly greater than 
significance of change of trend. 

Uncertainties present in the determined shift-dates spring from (a) uncertainty of the time in the year of onset, 
since breaks starting in later months will contribute less to the average, (b) variability in shift sizes, (c) non-
stationarity of internal, variability including trend changes, and (d) extrinsic events and transient events such 
as El Niño. The probabilistic nature of the test helps to reduce the impacts of uncertainties due to (a) and (b). 
Concerning (c), non-stationarity, notably trend and/or trend change, can affect the significance of shift-points 
within the bivariate test, mostly by inflating the significance of shift. False positives can be detected in post-
processing, whereas false negatives are difficult, hence false positives are deemed preferable.  Even in the 
presence of substantial trend it is capable of accurately locating shifts of less than 0.4 of the standard 
deviation of synthetic data. Concerning (d) the consideration of the second modal value and the prohibition 
period limits the impact of periods of redness, and transience in the data.  

This work has treated the probabilistic bivariate test as an exploratory tool and used secondary analysis to 
quantify the results. This can utilise many other approaches, either using frequentist statistics, or even by 
taking a Bayesian style approach and comparing its findings to climatic events and other findings. Even 
though the ANCOVA analysis does not show 1997 to be significant in the tropics for example, it was found 
by the probabilistic bivariate test and is coincident with strongly significant shifts elsewhere on the globe.  
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