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Efforts of scientific evaluation 

and analysis of forest multi-

functions. 

: soil and water conservation 
森林の公益的機能の評価・分析に向けた取組  
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Public demands for forests, 

according to the public opinion poll 
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Distribution of forest, arable lands and 

urban land. 

Based on data from Digital Chart of the World 
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Annual rainfall  

  Japan: 1750mm 

  Main cities in the world: 900-1000mm 

m.v. 472 m 

m.v. 106 m 

m.v. 48 m 



Japan as an unstable and natural disaster 

susceptible archipelago 
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Mt. Unzen: 

Volcanic mudflow, 

(the Nagasaki 

forest 

management 

office) 

Plate tectonics in the world. 

Red lines indicate the 

boundary of the plate. 

(Meteorological Agency) 

Landslide by 

torrential rain in Mt. 

Aso, Kyushu.  

 (FFPRI) 

Landslide by 

earthquake 

in Mt. 

Kukrikoma, 

Miyagi.  

 (FFPRI) 

Helpless for deep-seated landslides 



Litter accumulation on the floor 
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Soil erosion by rain drop impact creates soil 

columns on litter-less forest floor even under 

the canopy of Hinoki forests. 

Broadleaved litter Pine needle litter 

Eroded soil 



Rill 

Gully 

Surface soil erosion 
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Bare hill 

Okayama 

Litter prevent from surface 

soil erosion; An artificial 

rainfall experiment by FFPRI. 



Deep roots anchor the tree to the bedrocks. 

Prevention of landslides by forest vegetation: 

function of deep root development 
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Resisting power of roots and 

stumps 
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Kinoshita et al. 2010 

(A) One root resistance 

(B) Whole stamp resistance 

Hinoki 

Kitamura & Namba 1981 

A 

B 



Forests for water resources 

and flood control 
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Iitate, Fukushima 

Nikko, Tochigi 



Litter layer creates soft and 

sponge-like surface soil 
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Forest soil: 

0.5 g/cm3 

Arable soil: 

0.9 g/cm3 

Soil density 

Litter 

11 

258mm 

128mm 

forest grassland School yard 

Intake rate 

(mm/h) 

Pine litter 

Surface soil 

Earth worm 



Soil water holding capacity  
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Soil parent materials 

Pore X Depth 



Different flow rates through 

different pathways  

2013年5月22日 早稲田大学小野記念講堂 12 
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Function for flood control 

  + slow discharge 

  + low flow peak 
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Basin A 

Single catchment 

Basin B 
Basin C 

Experimental designs for comparison 

between forest and cutover site 

Paired catchments 

Parallel catchments 
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Water yield increase after 

changes in vegetation cover 

(Bosch and Hewlett, 1982) 
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Water flow on a forested hillslope 

Interception* 

Transpiration 

Groundwater 

Evaporation 

Subsurface flow 

Overland flow 
Bedrock 

Soil mantle 

Throughfall 

Precipitation 

Stemflow 

Return flow 

Uptake 

Sap flow 

Infiltration 

Percolation 

Evapotranspiration 

*Alternatively called wet canopy evaporation 

Tree growth 



Forests provide multiple 

functions for our life 
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