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Thermal Analysis of Cumulus Clouds Produced by Mountain

Fire in Hofu City, Yamaguchi Prefecture

Yoshiharu SHIO0TSUKI and Teruo FUJIWARA

Abstract

Cumulus clouds formed by a hill fire at Mt. Nishime in Hofu City were observed with the use
of photogrammetric method and some analyses of their growth characteristics were done with the
theory of “thermal”. It results that growth characteristics of present “artificial” thermal is much
similar to thermals observed both in the atmosphere and in the laboratory experiments. Because
of unusual dry air layer of 8% relative humidity at 700mb level, present thermals cannot

develop over the height of 2500 mefer and none of precipitation from them are observed.

Results of Analyses
(1) Mean height of cloud base (or cloud condensation level; CCL) is 2050 meters.
{2) Life time of present thermal is 5-6 minutes and this is shorter than usual atmospheric thermal.
(8) The more vertical velocity has thermal, the higher level it can reach and also the longer
life time it can get.
(4) The erosion level of thermal is nearly in accord with the level at which the greatest deceleration
occurs and the thermal has the maximum diameter.
(5) Excess temperature of thermal near the burning ground is estimated 10 degree in centigrade.
10°c is obtained by bringing down the air parcel of thermal at CCL to the ground surface along
the dry adiabat.
(6) On EMAGRAM as thermal has yet the excess temperature 1°c at CCL, it could develop up to
Cumulonimbus (Cb) along the wet adiabat. But in fact it cannot develop so much because it
evaporates remarkably in unusual dry air layer at 700mb.
(1) Excess temperature computed by ‘“Momentum Eq.(4)” changes its sign at the erosion level as
well as the atmospheric and experimental thermals.
(8) Tall thermal has the low value of Zo (vertical origin of thermal) and the high value of D

(thermal diameter) and W (vertical velocity) at each level.
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Fig. 1 Map of mountain area in Hofu City
® and X indicate the observing camera location and the

occurrence point of fire respectively
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Photo. I Pictures of growing cumulus clouds formed by a mountain fire for 16" |Tm
~16"20"30% , Sep. 19, 1968. h and d mean the height and the diamerer of

thermal in meter respectively

Photo. 2 Continued pictures from Phote.l for 16" 207455 ~16" 23m
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Photo. 3 Another pictures for 16" 52m~s6m . It is found that thermal

begins to condense at 16™ 53™ (1960 meters)
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Fig. 2 Maximum height of thermal versus

maximum vertical velocity
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Fig. 3 Maximum height of thermal versus

its life time
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1968. Sep. 19. 1500 JST, Fukuoka, Japan.
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Fig. 7 Time change of thermal height
and (Z—Zo)2 versus time (Eq.2)
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Table 1 Summary of data on thermals

Ze l Ze’

Thermal \ Zmax 1
m m

Zo\Zb
m

m m

Db lDe lm Wo | Wb We

i m| m| m/sec | m/sec | m/sec

1

No. 13 | 2450 | 1310 | 2050 | 2360 2370 | 770 | 1120 1 1.05 4.9 6.0 2.7

15. | 2190 | 1680 | 2040 | 2120 | 2190
21 | 2300 | 1520 | 1910 | 2150 | 2300 |

| |

470 | 510 | 1.32 2.8 1.5 0.9

640 ‘ 1060 | 1.71 6.4 6.3 2.5

where Zmax : Maximum height of thermal
Zo : Height of virtual origin
Zb : Height of thermal beginning

to condense

Ze : Erosion height determined by
thermal diameter

Ze’ : Erosion height by observation

Db  : Thermal diameter at condensa-
tion level

De : Thermal diameter at erosion
height

m : Broadening coefficient

Wo : Vertical velocity at virtual
origin

Wb  : Vertical velocity at condensation
level

We : Vertical velocity at erosion
height

Table (34 — < M BHF 21775 o ICREROMAERE 2 7R
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Zmax. 3 REEEE, Ze BRI & 2 K2
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