— 7Y =

I RFBOFET 521G PHIT 5
R A D58

} &
Katsura Ixovr: Moisture Indicator Paper for Fire-weather Forecast.
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Résumé

Among the many factors which influence the occurrence and spreading of
forest fire, the moisture content of the fuel is one of the most important. In
order to know the moisture of fuel, formerly ‘‘duff hygrometer” was used in
America, but now the ‘““ moisture indicator sticks’’ with types varying according
to places are being used.

The author, however, adopted the method of observing the color change of
test paper moistened with CoCls;, which enables to determine the danger of forest
fire more easily. The following results were obtained :

’y

No. Type of the test paper Amount of CoCl, contained ‘ Ratio c?ff ﬁgggrrence

1 | Cylindrical test paper (length 9.2cm) | CoCl, 50g H,0 100cc l 7035
2 i ” (diameter 2.2cm) | »n " 30g ” ” 7025
3 ” (thickness 0.08cm) 4 15g ” ” 8024
4 ” ” . Sg V3 V3 ! —

5 | Test paper (length 4.0cm) #  50g '/ ” 1 —

6 ‘ ” (width 0.5cm) ” 30g ” ” ; 7625
7 ” (thickness 0.05cm) ” 15g ” ” 5825
8 | ” ‘ Vi 5g " ” l 5474

#* Ratio of occurrence of fire

__ Sum’of the number of time changed blue at 10 am. and that of the day before

= " total number of the occurrence 100

2) Color reaction of the test paper
When the moisture content is large, the color of test paper becomes red,
and when small, it turns cobalt blue. The colors can be classified into six;
Red? Red! Red’ Blue’ Blue! and Blue®.
3) Sensitivity of the test paper
In case of the 50 outbreaks of forest fire in Okayama prefecture in 1951,
the test paper No. 3 was most sensitive. (Table 4.)
4) Interrelation between temperature and relative humidity of No. 3 paper
classified as to color is as follows:
Red®*: 0.81, Red!: 0.65, Red’: 06.29,
Blue®*: 0.47, Blue!: 0.45, Blue’: 0.15
5) Influence of vapor tension and temperature upon the coloration.
The equations of coloration of No. 3 paper are as follows:

Red? : y = 5.40069 + 0.02513 x*
Red! : y = 451738 + 0.01799 x>
Red’ : y = 3.77108 + 0.01596 x?
Blue’: y = 2.8356 + 0.01546 x*
Blue': y = 54128 + 0.01617 x*
Blue?: y = 0.40875 + 0.01491 x*

where y: vapourtension Xx: temperature.
6) Interrelation between temperature and vapor tension of No. 3 paper is
as follows:
Red?: 0.86, Red': 0.79, Red’: 0.84
Blue’: 0.84, Blue!: 0.81, Blue?: 0.71
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7) The time lag of the influence of temperature and relative humidity on
coloration.

Correlation coefficient at the given time : 0.69
” 1 hour before : 0.70
” 2 hour before : 0.69
” 3 hour before : 0.22

Hence the factors of the effects on the coloration of the paper seam to be
temperature and relative humidity of about 2 hours before.

8) Relation batween coloration and moisture content of the paper.

| Re® | Redt | Red® | Blue' | Blue! | Biue:
Moisture content of paper |  8.60 7.39 7.57 ’ 6.59 I 6.17  6.52
Relative humidity (96) l 75 64 65 | 47 | 51 38

The color of paper changes blue when moisture content is less than 7 and
changes red when it is more than 7. The equation of moisture content and
relative humidity is as follows:

y = 0.076x + 3.25
where y: moisture content x: relative humidity.

9) Influence of temperature and relative humidity on the moisture content
at 10 am. on the day of occurrence of fire.
Z: moisture content of paper
x: relative humidity
y: temperature

Arithmetrical mean | Standard deviation ‘ Correlation coefficient

— | )
z = 6.97 i os = 0.89 yee = 0.35
- i

x = 57 i or = 11.99 ’ yyz = 0.41
Y = 19.17 | oy = 1.16 | gy = 0.14

where the regression equation is
z = 0.40 + 0.0204507 x + 0.2818438 y

Standard deviation of point (x. y. z.) about this plane is 2.6290 and the total
correlation coefficient is 0.36.

10) The correlation coefficient between the test paper and the
indicator stick’’ is 0.35.

11) Durability of the test paper.

No change in sensitivity after one year’s use is found.

¢

‘ moisture

Table 4. The number of occurrence classified as to color of test paper.

Number of paper

Color of Paper ‘l; . -

oo l 2 r 3 4 I 5 | 6 ’ 7 { 8
Blue? ol 1] o g '
Bluel } 5 6 5 6 4 2
Bluev 7 5 11 13 10 9
Red? 30 6 1 6 13| 33 | 36
Red! L7 ’ 6 | 14 T 3 3
Red> 82 | 9 9
Total lso!soésol | 50 | 50 | so0






