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Abstract 
 

Fibre Optic Distributed Temperature Sensing (DTS) 

systems have been installed in water-retaining dams throughout 

the world to measure temperature and detect leaks or 

concentrated seepage. Where concentrated water seepage occurs 

temperature anomalies will be transported into the dam structure 

by advection, distorting the normal temperature pattern. 

In this research, data visualization and data processing 

techniques are developed to analyze temperature anomalies—

suggestive of leakage—from over 10 years of DTS data acquired 

at the Mactaquac Dam. These data exhibit strong seasonality due 

to conductive heat exchange with nearby surfaces exposed to air 

and the reservoir. Two key approaches are demonstrated to 

extract subtle temperature anomalies. The first involves 

calculating the temperature gradient along the DTS cable, 

followed by median filtering to suppress systematic noise—an 

effective method for amplifying sharp or short-wavelength 

variations. The second, more novel approach—the DBM 

(deGante-Butler-MacQuarrie) algorithm—applies a modified 

Karhunen-Loève (KL) Transform, adapted from seismic data 

processing. Based on theory similar to Principal Component 

Analysis, this method estimates and suppresses surface 

seasonality as a function of depth, enabling the extraction of 

more subtle patterns within the DTS data. New visualization 

techniques, including an offset temperature–depth and gradient–

depth display inspired by seismic traces displays and a novel 

approach to plotting time series as a function of depth, further 

enhance seasonal pattern analysis.   

These analytical methods have been applied to identify 

spatial and temporal temperature anomalies indicative of 

seepage at the NB Power Mactaquac dam, highlighting their 

potential for long-term monitoring using advanced data analysis 

techniques. 


