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Fire behavior in forest area and fire effects on ecosystem
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A forest fire burned about 860 ha of forest in Rifu, Miyagi Prefecture, on April 27, 1983, when
more than thirty forest fires occurred throughout Northeast Japan. In the present work, the
behavior of fire and the recovery of vegetation were studied at the burned site in Rifu, together
with several other sites for comparison.

(1) The forest fires on April 27, 1983, occurred under hot (28.2°C at max. in Sendai), dry (269
at min) and windy (13.3 m/sec at max.) conditions. According to meteorological records covering
a period of thirty years, such weather conditions have cecurred annually several times during the
fire season (spring}, and thus weather conditions on that particular day could not be considered to
be extreme. However, it was unusual that dry weather had persisted for a period of several days
before the fire.

(2) The forest fire in Rifu started in a Quercus serrata forest, spread mainly to Cryptomeria
Japonica forests and was finally extinguished in Q. serrata forests located on ridges. On and around
the ridges, the distribution of flame-marks on tree trunks showed that a convergence was formed
between the windward upslope wind and leeside upslope wind caused by the eddies.

(3) The amount of litter of the C. japonice forest was approximately twice that of the Q.
serrata forest and, according to experimental results, 289% of the former and 119 of the latter litter
were lost by burning. Thus it can be seen that the fuel available for the forest fire was greater in
the C. japonica forest than in the &. serrate forest,

(4) The water content of the litter on the Aoor fo the Q. serraia forest was as low as 10%
before canopy leafing in the spring. However, such content was around a maximum of 209 after
leafing as was also the case with the C. juponica forest with an evergreen canopy. Moreover, an
experiment on fuel ignitability showed that the litter of Q. serrata was easier to fire than that of
the C, japonica.

{5} A 30X30m area of Miscanthus sinensis grassland was burned to analyze fire behavior.
The speed of the fire as it spread increased with increases in degree of slope inclination and was
20 m/min at maximum. It was significantly iow at the points dominated by shrubs such as Weigela
hortensis. Burning temperature was over 370°C at a height of 20 cm, while soil temperature was
85%C at a maximum at the surface of A layer and 45°C at a depth of 1 cm below the surface.
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(8) The effects of the fire on the soil structure were not obviocus except for the destruction of
organic soil and a slight change in the structure of the uppermost part of A layer. However, the
amount of exchangeable nitrogen, exchangeable potassium and available phosphate in the soil
increased after the fire. Corresponding to the increase of exchangeable soil nitrogen content, a
high level of chiorophyll contents in the leaves of M. sinensis was seen at the burned site.

(7 A number of annual, perennial and woody plants germinated from buried seeds at the
burned site in Rifu. Post-fire vegetation was comprised of these plants together with a number of
sprouts at the bases of burned stems of woody plants as well as shoots of perennial herbs and
grasses from underground organs. Among of these plants, basal sprouts of canopy trees of @.
serrata forest rapidly grew to create a canopy similar to that which had existed before the fire. On
the other hand, the species composition {ound in the early stage of recovery remained constant at
the site where the C. japonica forest had burned because basal sprouts were not abundant there.

{8) The effects of heat on germination were proven for three of the significant species in the
initial stage of post-fire vegetation in Rifu, namely, Rhus javanica, Pueraria lobata, Lespedeza

homoloba.
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