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Soils [are] arranged in a relatively 
predictable vertical structure 
Chapin et al. 2002. Principles of Terrestrial Ecosystem Ecology 

Most urban soils have been transported 
or displaced…at least partially destroying 
their…horizon arrangement 
Craul 1999. Urban Soils in Landscape Design 



  
  

 

  

 

Do urban soils Arrangement of horizons 

have a relatively 
Degree of horizonation 

predictable vertical 
structure? Presence/absence of horizons 



- ----· ' 

iHHH 
.~ .~.;.; ·~·~ 

.r 
\ 

T 

0 cm 

 

 

 

 

 

100 cm

200 cm

300 cm

400 cm

500 cm

^Au 

2A2 

2Btg1 

2Btg2 

3C1 

3C2 

Atlanta 
Camden 

Cleveland 
Cincinnati 

Detroit 
New Orleans 

Omaha 
Phoenix 
Portland 
San Juan 
Tacoma 



   

 

 

    

Urban Soil Reference Soil 

Pedons we characterized in Non-urban pedons from the 
the urban landscape NASIS database 

Identified likely pre-urban From same soil series as the 
soil series urban soil 



E 
(.) 

Reference --

er 

: : 
0 ............ ·················:····································1···································•:••································••: ••································· :···:~~ : · 

100% 

· · 100% 

I I g ............................. <········ ....... ················•····································'···································< ................................... : ··· 100 % . 

100% 

100% 

100% 

- o 
..c 0 
+-' ..-
0.. 
(].) 

0 

0 
I{) . ........ .. ....... ........ ...... ........ ......... ....... ........ ....... . 
..- ···-····r········· 

-~···· ........................ .. ····, 

. . 
0 : : 
0 ........... ........ ···········j··································••i ••············· 
N 

. . 
·····!···········-.. ·········· .. ·········t ······ -······-··········· .. ···· .... : 

1 2 3 4 5 6 7 8 9 10 

Median bounded by 25th and 75th Percentiles 

100% 

100% 

100% 

100% 

100% 

89% 

100% 

Horizonation 



50 

100 

150 

Detroit 

0.00 

I 
I 

I 

A 

Ab 

--

.,. .,. .,. 
/ 

0.25 

B C 

Bb 

--- - ---- ---_-_-- - --

0.50 
Probability 

--

0.75 

/ 

.,. .,. 

' ' 

I 

' \ 

/ 
I 

1.00 

0 

Presence/ 
absence of 
horizon 



:::::::::::::::::::::::• 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 
:::::::::::::::::::::::• 
:::::::::::::::::::::::• 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 
:•:•:•:•:• :•: •:•:•:•:•:• 
.·.·.·.·.·.·.·.·.·.·.·.· ........... 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 
:::::::::::::::::::::::• 
:::::::::::::::::::::::• 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 
:::::::::::::::::::::::• 
:::::::::::::::::::::::• 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 
:::::::::::::::::::::::• 
:::::::::::::::::::::::• 
.::::::::::::::::::::::• 
.::::::::::::::::::::::• 

. ::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.•:-:,:-:,:-:,:-:,:-:•:-

.·.·.·.·.·.·.·.·.·.·.·.· ........... 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

.::::::::::::::::::::::• 

........... 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 
::::::::::::::::::::::• 

0 cm 

100 cm 

200 cm 

300 cm 

400 cm 

500 cm 

^Au 

2A2 

2Btg1 

2Btg2 

3C1 

3C2 

A 

A 

B 

B 

C 

C 

A 

B 

C 



I I I I I 

C-B-C A-C-B-C 

C-A-C A-C-A-C 

A-C A-C-A-B-C A-B-A-C A-B-C-A-C 

A-B-C 

0 

C-A-B-C 

1 

A-B-A-B-C A-B-C-A-B-C 

2 3 

A-B-C-B-C 

4 

C 

Distance from A -B-C 



  Distance from 
A-B-C 
ordering 

V) 12 
C 

.g 10 
QJ 
0. 8 '+-
0 
I... 6 QJ 

..0 
E 4 
:J 
z 2 

0 

0 1 2 3 

Number of changes to profile 

14 



  

  

  
  

    
    

Finding 1: Simplification 

Urban soils have fewer horizons than reference soils 

These is a homogenization aspect: simplification of horizonation is due 
primarily to loss of B and E horizons 

It is in these horizons where a lot of ecosystem services are supported 
(B), or developed (as a result of E-type activity) 



  

  

   
  

Finding 2: Loss of B (and E) horizon 

Urban soils have fewer B horizons than their respective reference soils 

Timeline for re-horizonation after losses from urbanization processes 
longer than estimated time potentially available for soil development in 
urban core areas 



   
 

 
  

    

  
  

Finding 3: Most likely horizon arrangements 
are those with the least distance from A-B-C 
Most common horizon arrangements, other than A-B-C, were 1 or 2 
modifications displaced from A-B-C 

Finding suggests physical constraint on which of these arrangements are 
common 

Caveat: Our model constrains the calculation of distance to the 
shortest path from A-B-C to observed; distance measures are thus 
conservative 



    
  

    

     
    

Synthesis 

Urban soils have a greater diversity of and different arrangements than 
wildland or agricultural land soils, but 

We found evidence for urban soils having a relatively predictable 
vertical structure 

Experimental designs and hypotheses for studies on urban soil 
ecosystem services and functions should consider the unique vertical 
structures of urban soils 
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Questions? 

Big, big thanks to our consulting 
USDA-NRCS Soil Scientists 

Carl Fuller 
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Jeff Glanville 
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Disclaimer:The views in this presentation are those of the 
authors and do not necessarily represent the views or policies of 

the U.S. Environmental Protection Agency. 
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