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A Study on Estimation of Forest Fire Surface Fuel Moisture
using Electrical Resistance
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Abstract

In this studies, we tested for investigating the relationship between a fuel moisture and an electrical resistance which was main factor
for making forest fuel moisture sensor. This sensor was made for forecasting a forest fire danger rating which was concerned with
forest fuel moisture contents. The standard fuel for using sensor was made by pine tree, stick shaped. (The length was 50 cm and
The diameter was 1.5 cm). We measured the electrical resistance change according to fuel moisture weight change in the standard
fuel. In results, we developed the conversion formula for estimating a fuel moisture in forest(electrical resistance=2E (E : Exponent
of 10) + 13X (X : fuel moisture) - 9.705, R*=0.947) This formula would give a help for development of techniques about estimating
a forest fire ignition, a propagation and severity and for the construction of base data for advanced forest fire forecasting.
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Table 1. The Method of Measurement for Moisture Contents in Woods

The name of methods strengths and weaknesses

measurement

* The time requirement was at least one

* a drying using dry-oven until constant weight during day over
The oven-dry method 24-48h0ur. _ * The .automated measurement was made
* a calculation moisture contents through a possible but, an incorrect results would
measurement of a sample weight after drying be measured because of

circumstances(rainfalls, winds and etc.)

* This meter was made using the relationship between
electrical resistance and moisture contents in wood
The electric moisture| * An effective measurements extent was 6-30% in
meter moisture contents
* This device was convenient for application in fields
* need a revision (tree species, temperature, etc.)

* The convenient application

* less accurate than oven-dry method

* need to measure a revision value
according tree species and temperature

* a destructive inspection

* The device type was a capacitance meter and a
power-loss meter
* This device measured through a contact wood
directly using an electrode which was shaped a sheet | ¢ The convenient application
capacitance-type metal plate * need to measure a revision value
moisture meter * non-destructive inspection according tree species and temperature
* An effective measurements extent was under 30% in * a non-destructive inspection
moisture contents
* This device was convenient for application in fields
* need a revision (tree species, temperature, etc.)

1/2 1/4 Terminal

3cm 3em 3em

Center

12.5cm 10.5ecm 2em

25cm

Fig. 1. The Specification of Forest Fuel Moisture Sensor Sample
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Fig. 2. The Electrical Resistance Meter (HIOKI, SM-8220)
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Fig. 3. The Measurement of an Electrical Resistance
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Fig. 4. The Relationship between Electrical Resistance and a Moisture Contens in Wood

Table 2. The Relationship Between Electrical Resistance and a Moisture Contens in Wood (U.S. Department of Agriculture, USDA,

William L. James)

Fuel moisture The electrical Fuel moisture The electrical
contents in wood (%) resistance (MQ) contents in wood (%) resistance (MQ)
7 700,000.00 17 16.00
8 100,000.00 18 10.00
9 17,000.00 19 6.80
10 4,300.00 20 4.40
11 1,300.00 21 2.80
12 470.00 22 1.90
13 210.00 23 1.20
14 100.00 24 0.91
15 52.00 25 0.67
16 28.00 - -
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