
HFD
Heat Field Deformation

Enabling better global research outcomes in soil, 
plant & environmental monitoring.
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Heat Field Deformation (HFD)FD



Non-destructive Determination of Almond Sapwood Area

Non Conducting Xylem 
(Heart wood)

Bark



Non-destructively Measured Radial Profile



Hydraulic Redistribution In 54 Year Old Oak Tree - Europe

• Water Movement

• Nutrient Redistribution

Irrigation

High Flow

Dry soil reverse flow



International

Solutions for soil, plant & meteorology

www.ictinternational.com.au



International

Solutions for soil, plant & meteorology

www.ictinternational.com.au

Sap Flow - Heat Field Deformation (HFD)
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Installation
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Use Sleeves for Installation
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Live Display of measured temperatures
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-

- Measurements of wide range of flow rates including zero 

and reverse flow

- Measurements of flows of any directions simultaneously 

in series of points along xylem radius

- Application for a wide range of stem size 

-Continuous measurements with high time resolution 

-Suppressing the impact of surrounding medium on sap 

flow calculations

Main advantages of the HFD-method: 
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