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What is soil, anyway?

How does Nature make a soil??







Hans Jenny

1941 publication



The CLROPT Equation

Soil = f (Climate, Organisms, Relief, Parent material, Time)

A Functional Factorial Model for 
Soil Formation, 
Modification and
Management



The CLROPT Equation

Soil = f (Climate, Organisms, Relief, Parent material, Time)

Which of these variables can we control 
in designing urban green infrastructure?





Plow Layer

C Horizon
= Parent Material

Topsoil dump

Drainage layer dump

Parent material dump 3…….

Parent material dump 2……

Parent material dump 1 !!





???

A complex mosaic reflecting the variables affecting soil development



Soil surveys have historically omitted urban areas 
because they were not used for agriculture!

???



New York City

Where is the green?

Welcome to the
Anthropocene!

Does soil exist 
in this landscape of
impervious surfaces?



And how can you grow anything 
in this compacted stuff?



Answer

Use Structural Soil

Patented: CU-SoilR
Amereq Inc. bkalter@amereq.com
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Patented: CU-SoilR
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Components

Washed angular crushed stone lattice

20% Clay loam

2-5% Organic Matter

Gelscape tackifier to aid uniform mixing



It’s part on a more complex system



Maintenance is required

Pervious pavement

It’s part on a more complex system

Normal asphalt



How can we develop out understanding
of green infrastructure?



Urban PlantingNative Forest
Many inputs, processes and outputs What/where are the analogous features in this system?



Thoughts on emerging needs

Long term monitoring



Thoughts on emerging needs

Long term monitoring
Tree performance



Thoughts on emerging needs

Long term monitoring
Tree performance
Changes in soil



Thoughts on emerging needs

Long term monitoring
Tree performance
Changes in soil
Ecosystem function, services



Thoughts on emerging needs

Long term monitoring
Tree performance
Changes in soil
Ecosystem function, services

Don’t forget GLOBAL CHANGE!
We need to manage for 
Radical Ecosystem Change
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LA’s water supply

LA’s demonstration project is uniquely
positioned to initiate cooperative research.
Unlike much of the eastern US, 
Los Angeles plantings will need
irrigation. Competition with other 
demands for water?



Much research is needed
HOW to fund this??

Partner with cities across the 
US

Get funding for a 
Research Coordination 
Network

NSF 
USDA 
USGS 

Native soils project

Agriculture project



There’s green at the end of the tunnel

Expand Jenny’s legacy:

A Functional, Factorial Model for Soils in
Green Infrastructure Projects


