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Abstract

In these studies, we analyzed moisture contents variation in wood stick made from Pinus densiflora and

Quercus variabilis for estimating moisture contents in forest fire surface fuel. For these studies, sample sticks
were made by species (Pinus densiflora and Quercus variabilis), length (30cm and 50cm) and diameter
(1cm, 1.5cm and 2cm). These sample sticks were installed on wildland around forest and moisture content
in sample sticks was measured 5,724 times in spring (from March to May). The responsiveness for moisture
contents variation in sample sticks was highest in Pinus densiflora (1cm of diameter and 50cm of length),
followed by Pinus densiflora (1cm of diameter and 30cm of length), Pinus densiflora (1.5cm of diameter
and 50cm of length), Pinus densiflora (2cm of diameter and 50cm of length), Pinus densiflora (1.5cm of
diameter and 30cm of length) and Pinus densiflora (2cm of diameter and 30cm of length).

Key words: Forest fire, Forest fire fuel, Fuel moisture contents, Responsiveness
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Table 1. The specifications of sample sticks

The kind of trees Length Diameter Quantity
(cm) (cm) (ea)

1 3

Pinus densiflora 30 1.5 3

3

3

Pinus densiflora 50 1.5 3

3

3

Quercus 30 15 3
variabilis

2 3

1 3

Quercus 50 15 3
variabilis

2 3
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Square timbers

Dry—oven Oven—dried sticks

Manufactured sample sticks

Figure 1. The process of manufacturing sample sticks
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Table 2. The comparison of moisture contents variation in Pinus densiflora and Quercus variabilis sample stick

. Species of trees Pinus densiflora Quercus variabilis
Classifi—ca
ton The length 30cm Ocm 30cm 50cm

The diameter lem |1.5cm | 2cm lem |1.5cm | 2cm lem |1.5cm | 2cm lem |1.5cm | 2cm

The maximum moisture contents | g9 o | g9 | o5 | 44 | 334 | 32.2 | 82.3 | 224 | 24 | 327 | 216 | 204
after a rainfall(%)

The minimum moisture contents | 4g | 151 | 78 | g5 | 75 | 127 | 39 | 12 | 13.9 | 146 | 91 | 116
after a rainfal(%)

The difference of Max, and Min, (%)| 35.3 | 18.1 | 17.2 | 375 | 25.9 | 195 | 284 | 10.4 | 10.1 | 181 | 12,5 8.8

Average deviation(%) 25.6 14.7
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Table 3. The comparison of moisture contents variation according to the length(30cm, 50cm)

Species of trees

30cm

50cm

Classifi—cation The length

Pinus densiflora

Quercus variabilis

The diameter lem

1.5cm| 2cm

lem |1.5cm| 2cm | lem |1.5cm| 2cm | lem |1,5cm | 2cm

The maximum moisture contents after a

rainfall(%) 39.2 | 3.2 | 25

323|224 | 24 44 | 33.4 | 32,2 | 32,7 | 21.6 | 20.4

The minimum moisture contents after a
rainfal(%)

39 | 181 ] 7.8

3.9 12 | 139 ] 65 | 7.6 | 127 | 146 | 9.1 | 11.6

The difference of Max, and Min, (%) 35.3 | 181 | 17.2

28,4 1104 | 10.1 | 375|259 | 195 | 181 | 12,5 | 8.8

Average deviation(%)

19.9 20.4

Table 4. The comparison of moisture contents variation according to the diameter (lcm, 1.5cm, 2cm)

. The lem 1.5cm 2cm
diameter
. The
Classifi— 30cm 50cm 30cm 50cm 30cm 50cm
. length
cation
Species Quercus| Pinus |Quercus| Pinus |Quercus| Pinus |Quercus| Pinus |Quercus| Pinus |Quercus| Pinus
fp tr varia | densi— | varia | densi— | varia | densi— | varia | densi— | varia | densi— | varia | densi—
° ees bilis flora bilis flora bilis flora bilis flora bilis flora bilis flora
The maximum
moisture contents | 32,3 39.2 32.7 44 22.4 29.4 21.6 33.4 24 25 20.4 33.2

after a rainfall(%)

The minimum
moisture contents 3.9 3.9 14.6 6.5 12
after a rainfal(%)

18.5 9.1 7.5 13.9 7.8 11.6 12.7

The difference of
Max, and Min, (%)

28.4 35.3 18.1 37.5 10.4

10.9 12.5 25.9 10.1 17.2 8.8 20.5

Average deviation

@) 29.8

14.9 14.2
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Table 5. The results of analysis about standard deviations of moisture

contents variation in sample sticks

No. | Fuel moisture contents sample sticks Th;e:;:t?jird
1 Pinus densiflora (lcm, 50cm) 6.40483
2 Pinus densiflora (lcm, 30cm) 5.75782
3 Quercus variabilis (1cm, 30cm) 5.01993
4 Pinus densiflora (1,5cm, 50cm) 4.20000
5 Pinus densiflora (2cm, 50cm) 3.50131
6 Quercus variabilis (1cm, 50cm) 3.18843
7 Pinus densiflora (2cm, 30cm) 3.04546
8 Pinus densiflora (1,5cm, 30cm) 2.88453
9 Quercus variabilis (1,5cm, 30cm) 2.88453
10 Quercus variabilis (1,5cm, 50cm) 2.20148
11 | Quercus variabilis (2cm, 30cm) 1.87273
12 | Quercus variabilis (2cm, 50cm) 1.68949
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