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INTRODUCTION
In Japan, population of deer (Cervus nippon) have 
increased recently, and overgrazing by deer de-
nudes forest-floor vegetation. Denuding understory 
vegetation can change the physical properties of 
forest soil, causing soil erosion and litter loss. Loss 
of understory vegetation reduces soil infiltration 
capacities and increases overland flow. Soil eroded 
from denuded hill slopes threatens stream condi-
tion because it can alter channel morphology, 
reduce bed substrate particle size, and increase 
water-column turbidity. The relationship between 
soil erosion over hillslope and sediment supply in 
stream channel varies with the hydrological link-
ages between hill slope and stream channel and 
longitudinal differences in hydrological and geo-
morphological conditions in the stream.
The contribution and relationship of soil erosion 
over hillslope and suspended load in streams is 
unclear. The purpose of this study is to clarify the 
influence of soil erosion at forest hillslope on 
suspended load in stream channels quantitatively, 
based on 5 years monitoring in the catchment 
where vegetation is recovering from deer browsing 
damage by decreasing of populations of deer.

METHODS
Study site
The study site was located in Dourdaira, Tanzawa 
Mountain, Kanagawa Prefecture  
(35°28‘49, 139°10‘29) on the island of Honshu, 
Japan. The climate is temperate; the observed rain -
fall from April to December was about 2300mm. 
The dominant upper vegetation is mature Beech 
(Fagus) natural forest with 25-30m height. Over-
grazing by a very dense deer population led to 
sparse understory vegetation in the 1980s, under-
story vegetation was declined; the surface of the 
ground was partly bared. However in these days, 

deer population is decreasing and understory is 
recovering gradually.

Study method at the forest hillslope
Three study plots (2 m wide, 5 m long) were set up 
at the Dudaira hillslope (slope angle 33 degree). 
Each study plot has different understory coverage; 
plot A: under 5%, plot B: about 15%, plot C: over 
80% at August 8, 2014. Eroded soil sediments and 
litter from each plot surface were caught by the box 
which set at the bottom part of the plot. These 
samples were collected each 1-2 weeks. The col-
lected samples were dried and weighted. We 
monitored vegetation coverage in this three study 
plots. Also we set 8 plots to monitor the change of 
vegetation coverage from 2006. Once a month, we 
take pictures of understory vegetation at each plot, 
to measure the coverage of understory vegetation 
and litter. Throughfall was measured by three 
raingauges near the plots.

Study method at the catchment outlet
At the outlet of Doudaira stream with catchment 
area of 1.41km2, we observed water level and 
turbidity by using water level gauge and turbidim-
eter. Also we checked water level and turbidity at 
the Wasabi stream with catchment area of 0.91km2 

which is adjacent to the Doudaira catchment. 
Water discharge was calculated based on the water 
level, suspended load volume was calculated by the 
turbidity and water discharge.

Figure 1. Study site
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The observation period was 5 years from 2010 to 
2014 excluding December to March, the winter 
season.

RESULTS
Change of understory coverage and soil ero-
sion at hillslope
Fig.2 shows the understory vegetation coverage of 
8 plots (average) and deer density at the hillslope  
of Doudaira. The vegetation coverage currently 
increasing on accordance with decrease of deer 
density. Fig.3 shows soil erosion in each plot.  
At plot C, soil erosion was smaller 1 or 2 orders 
than that of plot A and B. Originally Plot C had  
rich understory vegetation coverage and it prevent-
ed surface soil erosion; however it is supposed  
that further recovery of understory vegetation 
decrease soil erosion. 
 

Change of suspended load discharge at outlet 
of catchments 
Fig.4 shows the yearly volume of suspended load 
from Doudaira and Wasabi streams and change of 
vegetation coverage at Doudaira hillslope.  
At Doudaira catchment, suspended load tended to 
decrease and vegetation coverage tended to in-
crease. On the other hand, annual variability of 
susupended sediments was very wide at Wasabi 
stream.

CONCLUSION
From five years monitoring, it is revealed that 
currently understory vegetation coverage was 
recovering and soil erosion at each three plot 
tended to decrease at Doudaira hillslope. Also 
volume of suspended load decreased in the Dou-
daira stream. This shows quantitative relationship 
between soil erosion over hillslope and suspended 
load in the stream channel. However, at Wasabi 
catchment adjacent to Doudaira catchment, sus-
pended load volume increased. It is thought that 
the difference of characteristics between two 
catchments such as topography, vegetation cover-
age and channel morphology which cause the time 
latency about sediment transportation from 
hillslope to downstream channel may cause differ-
ence of sediments movement. Also we must con-
sider the sources of sediment supply, not only from 
hillslope but also channel bed erosion and stirred 
sediments from channel bed. We proceed to our 
study with careful consideration of sediment 
sources and the effects of topography.
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Figure 2. Change of deer density and vegetation coverage at Doudaira hillslope

Figure 3. Soil erosion from each plot at Doudaira hillslope

Figure 4. Suspended load from  Doudaira and Wasabi streams  
and vegetation at Doudaira hillslope


