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Forest Site Quality 

• Definition 

– the productive capacity of a site, usually 

expressed as volume production of a given 

species 

 

• Drivers of Productive Capacity 

–  f(Light, Moisture, Temperature, Nutrients) 

 



Driver Impacts on Site Productivity 

Generally Well-Known 

• Light 

– Species Specific 

• Shade Tolerant/Intolerant 

• Seral vs. Climax 

– Stand Density 

• Moisture – Temperature 

– Warm + Wet = High Prod. 

– Cold + Wet = Low Prod. 

– Hot + Dry = Low Prod. 

Less Well-Known 

• Nutrients 

– Primary Source: Rocks 

– Secondary Source: Organics 

Humus 
BCC 

Soilwood 

roots 
microbes/fungi 
microfauna 

Litter 

Basalt 

Granite 



Research From Ground Up 

• Define INW Rocks and Basic Properties 

Each rock category has its own unique  

chemical and physical fingerprint on the landscape 



Rock Properties 
Rock Type Rock Nutrient Status Soil Particle Size Soil Nutrient Status 

Basalts Good Fine-Clayey High 

Granites Medium Coarse-Sandy Medium-Low 

Metamorphic 

-Schist 

-Gneiss 

-Sedimentary 

 

Medium-Poor 

Medium-Poor 

Variable (poor) 

 

Fine-Silty 

Coarse-Sandy 

Variable 

 

Medium-Low 

Medium-Low 

Low 

Mixed 

-Glacial Till 

-Alluvial 

-Surficial 

 

Variable 

Variable 

Variable  

 

Variable 

Variable 

Fine-Silty 

 

Variable 

Variable 

Variable 

Sedimentary 

-Shale 

-Sandstone 

-Limestone 

 

Medium-Poor 

Medium-Poor 

Medium-Poor 

 

Fine-Clayey 

Variable 

Variable 

 

Medium-Low 

Variable 

Medium-Low 



Soil-Site Nutrition & Biomass Removal 

Removing 25% of the N capital degrades productivity capacity 

 

10% may be small in comparison, but over time it may degrade productivity too. 

Powers, 2008 

Granitic soil parent material Glacial soil parent material 



Soil Disturbance & Biomass Production 

Murphy et al. 2004 

Pinus radiata on Silt Loam soils in New Zealand 

Powers et. al. 2005  

Forest Ecol. & Management 

SOM does matter 

 

10-Yr LTSP data suggests that soil type determines  

site productivity response to disturbance 

Compaction : No Compaction Biomass Ratio 
After 10 yrs 



So, is all soil-site disturbance bad? 

• Depends on: 
– Soil type 

• Texture 

• Coarse fragments 

• Moisture/Temperature 

• Inherent nutrient stocks 
– Primary, secondary 

 

– Harvest method 
• Whole Tree vs. Bole Only 

• Level of litter/mineral soil displacement/removal 

• Biomass for bioenergy extraction? 

 

 



Research to Application 

Existing research can be refined  

into geospatially explicit forest management 
risk assessments  

+ 

IFTNC 

USGS 

NRCS 

ArcGIS 10.x + Soil Data Viewer 

Activity Risk 

Assessments 



Soil Parent Material (SPM) Guides 



Nutrient Risk Assessment – SPM 



Nutrient Risk Assessment - SOM 



Disturbance Risk Assessment –  

Soil Erosion 



Disturbance Risk Assessment –  

Soil Compaction/Displacement 



Best Management Guides by RA 

 Soil Chemical  

RA 

 Soil Physical 

RA 
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