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I. Background and feature of soil erosion survey in 

National Forest Inventory (NFI), Japan

II. What dose the soil erosion survey data talking about? 

– Analysis of Floor Cover Percentage (FCP) 

as a key indicator against soil erosion

Topic
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A green country with forests – Japan

67% – forest coverage

Humid – high rainfall  

Steep slope

Sub-tropical to cool temperate forests

(Photo by Asia Air Survey Co Ltd)



4 (Photo by Forest Agency)

Severe forest degradation led to a complete 

loss of soil  – Ashio copper mine
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Recent change of forests in Japan
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• Well grown forests have recovered.

• Have soils under forests also recovered?

• What is the level of multiple functions of forests?

• Have we managed forests sustainably?

>>  Monitoring forests through National Forest 

Inventory towards sustainable forest management

Forests of Japan in early 21th century



2009–2018 3rd and 4th rounds
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1999–2008 Forest Resource Monitoring Survey
1st and 2nd rounds

2006–2010 Forest Soil Carbon 

Inventory, 1st round

2011–2015 2nd round

National Forest Inventory (NFI) in Japan
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NFI : 15,000 points, per 5-year round

2 sub-plots 

of 4×6 m / 

0.1ha plot
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Forest soil carbon 

inventory points (2,500)



Erosion survey: Check, floor cover

and evidence of erosion
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Forestry Agency (2009), modified

Protection

Risk and 

Progress

 

深さ 
30cm以上 

林床被覆 

草本層 植物遺体 

（落葉、落枝、倒木、
それらの腐朽物） 

高さ 
2cm以上 

表土の露出 

土柱 大きさ 20cm未満の礫 

リル ガリー 

深さ 

30cm未満 

大きさ 20cm以上の 

巨礫・岩 
（容易には動かない） 

コケ 高さ 

80cm未満 

侵食防止のはたらき 

埋まっている 

浮石 

埋まっている 
浮石 

侵食の危険性あり すでに侵食進行（土壌侵食痕） 

表土の露出 

苔むした岩 

根系 

Protected from erosion

Moss

Floor cover of plant origin

Risk of erosion

Rocks (<20cm) Soil pillar

Exposure of soil surface

Progress of soil erosion

GullyRill

Herb layer

Root

(Litter - dead 
leaves, 

branches, trunks)

Boulders and 
rocks (>=20cm)

Litter

(>=30cm)

% herb or litter

cover >> FCP



Field survey – quick, and low cost
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Rill GullySoil pillar

slight erosion         <     moderate erosion      <     extreme erosion

Judging FCP
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Slope inclination (°)

Evidence of soil erosion depends on 

slope inclination and FCP
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FCP predominantly affects erosion

Climate

Forest   

Site       

Floor cover

can be managed

Monitor floor cover 

and 

manage soil erosion



Floor cover of common forests and FCP
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HardwoodJapanese cedar

Japanese cypress Red pine

83% 94%

90% 92%
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Low soil carbon stock in Kinki Region

14

Soil C : 6.94±3.25 kg/m2

• Soil C stock varied 

among regions.

• Both environmental 

and human factors 

may have affected.
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Wood 

production

Biological diversity

Maintenance of soil

Masakazu Suzuki (2007), partly modified

Fulfilling functions of multiple-services

Hierarchic Structure of Forest Ecosystem 

Services

• Hierarchic structure 

and 

• Trade-off exists 

between wood 

production, biological 

diversity, and water 

conservation.

Recreatio

n and 

cultural 

services

Water conservation
• Soil supports forest 

ecosystems.

• Forest cultivates soils.
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• Soil erosion survey in NFI of Japan was improved and 

enhanced in 2009 in 3rd round survey.

• Monitoring FCP is a cost effective assessment method of 

soil erosion status of forest.

• Monitor both canopy and forest floor, which will 

provide useful information to combat forest degradation 

and to achieve sustainable forest management.

Because soil supports forest ecosystems and forest 

cultivate soils

Take home message



17

Acknowledgment

I thank to persons concerned with planning and managing NFI of 

Japan (Forest Resource Monitoring Survey was renamed in Forest 

Ecosystem Diversity Survey), mainly staff of Forest Agency of Japan, 

Japan Forest Technology Association, Forestry and Forest Products 

Research Institute of Japan, and many field surveyors involved in this 

national project.

Thank you  for your attention.


