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EFFECTS OF WIND AND TOPOGRAPHY ON THE
KUJI FOREST FIRE, APRIL 27, 1983

By Nobutaka Moni and Yasushi MITSUTA

Synopsis

The effects of wind and topography on the large forest fire occurred in Kuji area on April 27 is
studied based on the field survey of the damaged area. The main direction of the fire spread was
controlled by the average wind direction for the Kuji area, but the detailed spreading was found to
be affected considerably by the small scale topographies. The fire spreading velocities are larger
compared to those in the past large forest fires, although they are the expected values considering
the large wind speed. The existence of the bay shape valley or the valleys extending perpendicular
to the wind direction are found to have significant effects on large fire expansion, flight of fire
brand and formation of the fire induced vortices.
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Table 1 The large forest fires in the past, used in the computation of the fire spreading
velocity in Figs. 1, 2 and 3

. Area burned  Wind
Location Date (ha) (m/s) Topography Remarks
1 Kushimoto, 1965 NwW many ridges &
Wakayama Mar 12-15 2022 6.6 valleys by a lightning
2 Kure, 1971 NE conical valley 17 firemen killed
Hiroshima Apr 27-28 340 24 30-40° by a flare-up
3 Sanriku, 1976 NNW col
Iwate Jan 2-3 220 4.6
4 Naoshima, 1977 w south 1/3 of
Kagawa Feb 23 153 5.1 island
5 Kitakyushu, 1977 w 4 firemen killed
Fukuoka Mar 25 175 9.4 east slope
6 Akitsu, 1978 w
Hiroshima Apr 26-27 185 2.2 horse-shoe ridge
7 Etajima, 1978 WSwW north slope
Hiroshima Jun 1-3 1005 1.5 of island
8 Saka, 1978 N south slope
Hiroshima Oct 21-23 121 2.7 near coast
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P23 Fig. 30X KO TRBFECEREERKEROMTOAEER Lz, AOMIRRMBMEET 5HA
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Fig. 1 Fire spreading velocity for the large forest fires in the past against wind velocity. Spread-
ing velocity is the average value from the fire start to extinguish. Blank arrows indicate
the mean direction of the fire spread, and solid arrow the mean wind direction (upward

north),
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Fig. 2 Same as Fig. 1 except for about 809 spread. The dashed line is the approximate average
state drawn to compare with Fig, 12.
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Lk, CORKBARELE @are-up) &MFiTh, AN TORTCEESS N IHHBTAR CRUREER
KEBHERTOIL", TOMR, HIBEFRAEMNEFEL (BUERTE 40~45°), ThUELOKHFET
BRBERESEE LT HEERJCH TERDD - 1, RTORMER LK DWTIL, Fig. 3 O 600m
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Fig. 3 Same as Fig. 1, except for the maximum spreading velocity in a fire. The number below
each point indicates the angle of the slope (degrees), positive value being up-slope and
negative down-slope.
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Fig. 4 Fire spreading velocity for urban area Fig. 5 The variation of the wind speed caused
against wind velocity® by the pass of the fire front measured on

a 22 degree slope!?
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Table 2 Damage caused by the Kuji forest fire in April 27-29, 1983 (after Kuji

Fire Department)

Burned forest and field
Number of burned houses

Number of burned
nonresident buildings

Number of burned ships
Number of burned automobile
Number of injured

1,084.6 ha (Forest 1,035 ha)

Completely burned 36
Partly burned 3
Completely burned 179
Partly burned 3
120

3

2

Fig. 6 Surface weather chart, 0900 JST, April
27,1983
7
@ 2mls
y %K‘ mis
“J\ Omis

15.00 A rZ7 1983

Fig. 7 Distribution of wind around Ku_ll at
1500 JST, April 27, 1983
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Fig. 8 Wind variation measured at Kuji Fire
Station. The thick line of wind direction
and speed indicate 10 min average. The
thin line of wind speed indicates the
maximum within 10 min. The variation
of wind direction means the maximum
variation within 10 min.
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Fig. 9 Fire spreading of Kuji forest fire (based on the figure made by Kuji Fire Department).
Thick arrows indicate the spreading direction up to 1700 JST, April 27, dashed arrows the

spread by leap of the flames, and the thin arrows the fire spread after 1700 JST.
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Fig. 11 1T )y T ABE & Bl & 2 o #E0E & N % Kb
DR DIAERT o T ORI I3 LB )7 Phot 1 One side burning of a pine tree in
N B FR-POOFL, MEHEEL SICLUTHE Kuji forest fire
BRUTCRBEEH b RFIR LT H B, B DH I,

L \15“1,/ [N 8 ST .

[ oL > ) .\(“..“:i{;?\({ 3
Fig. 10 Distribution of the degree of burning. The darkened parts of the rectangle indicate the
height of the burned part, the scale being 5 m at the top of the rectangle. The burned
height is 5 m or more if the section is filled. The left section is the lower and the right
section the higher burning side. A value in one rectangle is average of 2-5 trees in that
area. The area enclosed by a curve indicates the burned area, the shaded area being

strongly damaged part.
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Fig. 11 Distribution of local wind direction at the fire inferred from the one side burning (solid
arrow) and deformation (blank arrows) of trees

Photo 2 Rapid fire spreading at the location Photo 3 Fire spreading at night, April 27

D—E (Fig. 9) (photo by Kuji City (photo by Kuji Agricultural Office)
Office)
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Fig. 12 Fire spreading velocity of Kuji forest fire against the wind velocity. The alphabets
correspond to those in Fig. 9, and the dashed line to that in Fig. 2.
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in the Kuji forest fire and large fires in
the past against the wind velocity.
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the Great Shizuoka Fire in 1940,
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