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Analysis on forest road damages in Tochigi prefecture caused by heavy rainfalls of Kanto and Tohoku
regions in September, 2015
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Abstract: 195 damages in 140 forest roads occurred in private and communal forests of Tochigi prefecture due to heavy rainfalls of
Kanto and Tohoku regions in September, 2015. In order to examine effects of sizes and materials of drainage facilities on forest road
damages, safety factors were estimated based on forest road drainage facilities establishment standards (5). Site investigations were
conducted on three forest roads such as Yokone in Kanuma city, Akaibara and Nishizawa in Nikko city where big damages occurred.
Yokone and Akaibara had two damages, respectively whereas Nishizawa had seven damages, totaling 11 damages of which 10
damages excluding a damage on Nishizawa were caused by drainage facilities chocked by debris flow such as mud, rock, and logs.
According to three drainage facilities changed after the damages, safety factors of an underground drain was 4.17 and those of two
open ditches were 1.62 and 6.05, respectively. Those safety factors and safety factors of other drainage facilities all met criteria. In
the estimation, 0.55 was used as the runoff rate with the standard forest. However, safety factor of an open ditch was under 1.2 of
criteria and safety factors of two underground drain was under 2.0 of criteria when 1.00 was used as bare lands after clearcutting. It
must be important to improve drainage facilities of forest roads according to forest environment changes by forest operations in the
future when the increased forest road damages are projected because heavy rainfalls, subsequently debris flow increases and logging
residues increases due to increased log production to achieve the 50% self-sufficiency rate of timber.
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Fig. 1 Rainfall
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Table. 1 Forest road damage
T A EET BR(TM)
At 40 71 453,300
VR 58 64 92,950
S E 16 23 60,000
M 6 9 42,200
e 10 15 38450
ARZESEIR 3 3 12,600
PN 6 9 12,300
gy 1 1 2,000
et 140 195 695,800
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Fig. 2 Yokone forest road
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Fig. 4 Nishizawa forest road
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Fig. 5 Drainage area and safety factor
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