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Outline

• Soil erosion problem in Japan

• Erosion and sediment control measures

• MAFFʼs support for control measures
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Soil erosion problems in Japan

• Before the 1950s, soil erosion in farmlands was not 
considered a problem. 

• From the 1950s to the 1990s, water erosion was 
acknowledged as a problem in terms of farmland 
disasters.

• In recent dozen years, water erosion concerns 
have increased for water related environmental 
issues.
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Before the 1950s

• Soil erosion was not considered a problem.

• Agricultural production was mainly conducted in 
paddy fields, in which soil erosion occurs rarely.

• Erosion rarely occurred in upland fields, which were 
small in area and managed intensively. 
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The 1950s - 1990s

• Farmland reclamation projects developed large-scale and 
sloping upland fields in hilly and mountainous areas.

• Water erosion in the large-scale and sloping fields 
caused:

• slope collapse and formation of gullies
• blockage of drainage and stream channels with 

sedimentation of eroded material

• Water erosion was acknowledged as a problem in terms 
of farmland disasters rather than a reduction in 
agricultural productivity.
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Water erosion in reclaimed fields

Removal of topsoil layer in slope field

Slope collapse Sedimentation in drainage channel
Source: Kagoshima Pref. (1999)
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In recent dozen years

• Water erosion in newly reclaimed fields occurs less 
frequently.

• Erosion is still a concern in certain places for 
cultivated fields with erodible soils, long slope lengths 
or steep slopes. 

• Eroded fine sediment carried to downstream areas 
causes water pollution and sedimentation, and 
degrades aquatic ecosystems. 
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Fine sediment runoff

Sediment runoff from field

Inflow into sedimentation tank Fine sediment runoff to coastal area8



Basic principles of water erosion 
and sediment control

• Enhancement of rainwater percolation to reduce 
surface flow water

• Minimization of surface flow velocity

• Construction of channel networks to drain rain 
water safely

• Improvement in soil erodibility

Agricultural Structure Improvement Bureau, MAFF (1989)
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Water erosion and sediment control 
measures for farmlands

Agronomic and field management methods

Mechanical 
methodsAgronomic measures 

and soil management Field management

Contour cropping, 
Strip-cropping, 
Mulching, 
Aggregation, Multiple 
cropping, Deep 
tillage, Ridging, 
Minimum tillage, 
Grass strip

Grass strip 
maintenance, 
Ditching, Rill and 
gully restoration, 
Cleaning of  drainage 
channel and 
sedimentation tank, 
Grass waterway

Slope moderation, 
Terraces, Drainage 
channel network, 
Vegetation cover in 
slope, Subsurface 
drainage, Sedimentation 
tank, Gully control 
structures

Source: Summarized in Agricultural Structure Improvement Bureau, MAFF (1989).
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Agronomic and field management 
methods

Mulching with sugarcane residue

Multiple cropping with sunflower Grass strip Source: Okinawa Pref. (1999)
11



Mechanical methods

Sedimentation tank

Grass strip
Catch drain

Sedimentation tank

Sedimentation tank

Field

Grass strip, catch drain and sedimentation tank

Slope moderation

Slope moderation
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Measures for water environment 
issue

• Okinawa Prefectural government enforced the 
Ordinance for Prevention of Red Clay Outflow in 
1995.

• The ordinance established a water quality-based 
limitation of 200 mg/liter of suspended solids for 
water. 
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Measures for fine sediment control 

Based on MAFF (http://www.maff.go.jp/j/nousin/mizu/agwater_antei/a_suisitu/)

Slope protection

Slope moderation
Catch drain

Vegetation cover

Sedimentation tank

Slope protection

Slope moderation

Catch drain

Vegetation cover

Reducing impacts on water environment and fishery resources 14



MAFFʼs support for control 
measures

• Subsidy system for multi-functionality in agriculture

• Erosion and sediment control project using 
mechanical method

• Agricultural land conservation
• Water quality conservation
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Resent Research and Development

• Erosion and sediment control to address water 
environment issue

• Grass strip
• Biological soil crust

• Impact assessment of climate change on soil 
erosion in farmlands 

16



Grass strip

Vertical section around grass strip Sediment removal efficiency

Source: Shiono et al. (2008)

• Shiono et al. (2008) analyzed effect of a grass strip in 
various lengths on sediment runoff reduction with a 
numerical model simulating sediment transport in grass.
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Near future
(2031-2050)

Future
(2081-2100)

Impact assessment of climate 
change

Source: Shiono et al. (2013)

• Shiono et al. (2013) suggested that climate change 
based on the A2 scenario will increase rainfall erosivity of 
farmlands in Japan at an average rate of increase 
greater than 20%.

18Relative changes in R-factors for near future and future periods



Summary

• Soil erosion in Japan was acknowledged as a problem in 
terms of farmland disasters in the 1950s – 1990s especially.

• Water erosion concerns have increased for water 
environmental issues in recent dozen years.

• Erosion and sediment control measures were shown. MAFF 
promotes implementation of the measures.

• Resent R&D is conducted for erosion and sediment control 
to address water environmental issue and impact 
assessment of climate change. 19


