
Determining Moisture Content of Burned 

Trees with Time Domain Reflectometry 

Researched by: Jim Ewart, P.Eng  

Project Start Date: July 24, 2001  

Question:  

Can time domain reflectometry (TDR) be used to determine the moisture content of trees in 

burned stands?  

Introduction: 

The Chisholm fire of May 2001 covered 116,000 hectares; including a mixed-wood stand 

southeast of Slave Lake. Alberta Plywood Limited asked FERIC to do a moisture content profile 

of the stand using TDR to see if it met the minimum moisture requirements of its pulp mill 

clients. 

TDR was originally developed for monitoring soil moisture. The moisture level in the soil 

influences the propagation speed of a signal that is transmitted along a probe. FERIC adapted 

this technology to monitor log or tree moisture content. Two parallel holes are drilled radially 

into the stem using a jig (Figure 1). A two-pronged probe is then inserted for a moisture reading. 

Each measurement takes two minutes and gives the log’s cross-sectional average moisture 

content at that point. This speed and simplicity of measuring means that a large sample can be 

taken and the moisture content of a stand can be profiled within a reasonable timeframe.  

The study: 

The breast-height, wet-base moisture contents of standing trees on ten sites were recorded along 

with stem diameter and species. The sites represented the variability of elevation, ground 

moisture and the extent of fire damage. The results were summarized to show the range, average 

and variability of moisture content for both deciduous and conifer stratum at each site, and for 

the whole stand. At the first site, several readings were taken on each tree to see if moisture 

content was related to the height of the measurement.  



 

Figure 1. Jig-drilling and measuring the tree’s moisture content using TDR 

Results: 

The readings at the first site showed that the range in readings taken at different heights averaged 

5% moisture content, but showed no definable pattern with height of measurement. In the 

interest of maximizing the sample population it was decided to take one reading per tree for the 

remaining sites. It would be useful to verify the findings with additional readings taken over the 

whole length of the same trees when they have been moved to roadside. 

Only measurements from trees without rot were used in the analysis. Of the 222 trees, 140 (63%) 

were deciduous and 82 (37%) were coniferous. There was no consistent relationship between 

diameter and moisture. The deciduous trees averaged 46% moisture content, ranging from 21% 

to 65%. The coniferous averaged 29%, ranging from 19% to 67%. The trees on two of the sites 

were unburned and alive, but had essentially the same moisture content as the burned dead trees, 

suggesting that the fire exposure had little effect on moisture content after two months. 

If pulpwood must have moisture content above 20%, all of the deciduous and 98% of the conifer 

would qualify. However, if the acceptability threshold were 30%, 97% of the deciduous and only 

38% of the conifer would qualify and the decision may be to take only the deciduous trees for 

pulp.  

Conclusion: 

The speed and convenience of TDR provide the means for profiling the moisture content of a 

stand within a reasonable timeframe and, in the case of this study, determining that most of the 

burned wood meets the pulp mill moisture criterion.  

A single reading taken at breast height on standing wood leaves a question concerning moisture 

content higher up the tree. When the same tree has been moved to roadside, it could be measured 

over its whole length to verify earlier results.  



Other than species, there was no pattern of moisture variability within this stand. The similarity 

between the live unburned and the dead burned trees suggested that the fire had little drying 

effect. 
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About the Author: 

Jim Ewart is a mechanical engineering graduate of the University of Saskatchewan with 40 years 

of experience designing forestry equipment. He has developed a means for monitoring tree 

moisture content from technology used to measure soil moisture. The result could be an 

important tool in determining if the moisture content of logs used for pulp and OSB meets the 

requirements for efficient manufacturing.  


