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Assess the Effectiveness of Soil Conservation
Techniques for Sustainable Watershed Management
Using Fallout Radionuclides
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Figure 2. Participants in the 4" and Final RCM held in VIC. Austria. 15-19 October 2007

ASSESSMENT OF THE CONTRIBUTION FROM SURFACE EROSION
OF FOREST FLOORS TO SUSPENDED SEDIMENT
INMOUNTAINOUS FORESTED CATCHMENTS IN
THE TSUZURA WATERSHED, SOUTHERN JAPAN

Y. ONDA, 5. MIZUGAKIL H. EKATO

Laboratory of Integrative Environmental Sciences,
School of Life and Environmental Sciences,
Umiversity of Tsukuba.

Tsukuba, Japan

Abstract

In mounmin areas of Japan overland flow and associated soil erosion from wnmsnaged forest planmtions of
Hinoki trees (Chamaecyparis obfusa (Siebold et Zucc) Endl, Hinoki in Japan) senously challenze the
sustainability of watershed manapement. To identify the critical hot-spots for eresion and sources for suspendad

157

sediment the concentrations of fallout radiomclides such ss '*'Cs and “'“Ph., were anslyzed in 3 representative
forested watershed (33 hz) in the Shimsmto river basin located 700 km southwest of Tokyo. Soil sampling was
conducted on hillslopes in varions locations such as landslids scars, inmanaged plantations of Hinoki trees and
mnpaved forest roads and wracks. Additonsally, detailed sampling in the stream bed and bank was cammied out in
several tributaries. The activities of '''Cs and *'"Ph,, of soils and flwvial sediments were determined by gammsa-
ray speciromety. The radiomnclides associated with potenfial source materials and mobilized sediment from the
forest floor showed different properties according to the source type. The concensations of *~'Cs and “'"Pb_, of
snspended sediment were found to lie between values given by the forest floor snd nver bed sediment. In the
smdied area of the unmanaped Hinoki planmtion watershed the estmared conmribution from the forest floor
ranzed from 31 to 55%. Thizs suzgests thar forest floor should be recognized as the most imporant source of
fluizl sediment in this watershed.

1. INTRODUCTION

In most forested llslopes, precipitation infiltrates into the soil and Hortonian overland flow
rarely generates due to the high infiltration rate of the top soil, resulting in the ground water
flow and subsequent nmoff to the stream. However, overland flow and resulting soil erosion
m forest floors in unmanaged plantations of Japamese cypress (Chamascyparizs obiusa
(Siebold et Zucc.) Endl., called “Himoki® in Japan) are a semous problem for sustamable
watershed management in Japan. This is attributed to the dense coverage of the Hinoki tree
canopies, limiting light penetration and the forest floor becoming too dark for normal growth
of understory vegetation. In addition the litter from the Hinoki tree is easy to dissipate and
susceptible to moving downward. Forest floors in unmanaged Hinoki plantations can be
similar to bare land without any understory vegetation, and can therefore be subject to severe
overland flow and associated surface soil erosion.

Surface soil erosion in inmanaged Hinoki plantations has been reported in the literature [1, 2.
3]. Miura et al. [2] mvestigated the sediment transport on the forest floor using sediment traps.
suggesting that significant amounts of sediment were transported by raindrop impact. Nanko
et al. [3] observed the amount of detached sediment by ramdrops using splash cups and
mdicated that large kinetic energy associated with throughfall randrops can enhance the
splash erosion. These studies, however, have been conducted at plot or hillslope scale, and the
confribution of sediment yield on the forest floor in inmanaged Hinoki plantations has never
been evaluated at the watershed scale.
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