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Ecological Site – A distinctive kind of land with 
specific physical characteristics that differs from 
other kinds of land in its ability to produce a 
distinctive kind and amount of vegetation and in its 
ability to respond similarly to management actions 
and natural disturbances.

• In other words, a kind of land with similar 
potential and response to management.

Ecological Sites vs. Ecological Site Descriptions (ESD)

ESD – Is the report that characterizes and 
documents the ecological site concepts 
synthesizing the existing knowledge, research 
and associated data of an ecological site 
(including its climate, soils, hydrology and state-
and-transition model) and the interpretation of 
its characteristics in relation to land use 
planning and decision-making.



1. Stratify the landscape according to 
varying ecological potential in order to 
identify management and restoration 
targets

2. Assess the risk of persistent degradation 
and take proactive measures to avoid it

3. Specify constraints to, and opportunities 
for, desired ecosystem change based on a 
knowledge of ecological processes

4. Identify specific intervention strategies 
that can promote desired conditions

5. Design and interpret monitoring based 
on interventions and expected responses.

The Purpose/Function of Ecological Sites and ESDs



Ecological Site Relationships Across the Landscape

Mendocino County, Eastern Part and Trinity County, Southwestern Part, USDA-NRCS 1991.



Sandy soil (relict basin floor)
Erodible surface soils once 
grasses removed: 
vulnerable/hard to restore

Loamy soil (active piedmont) 

Susceptible to water erosion and 
grass loss: vulnerable/restorable

Clayey soil (basin floor)
Receives water and 
sediment: low risk

Limestone 
Grass protected by rocks, 
higher rainfall, good water 
capture: low risk

Gravelly soil(shallow, relict piedmont)
Surface soil water limited, high risk for grass 
loss and erosion: vulnerable/restorable

Source: B. 

Bestelmeyer, 

Jornada ARS

Substrate issues with restorations



Ecological sites concepts developed 
based on relationship of soil profiles to 
soil processes and vegetation pattern



Map unit/components  = Ecological site

ST: Stellar association 

40% Stellar clay loam, 0-3% slopes = Clayey

40% Stellar clay loam, 0-3% slopes, flooded = 

Bottomland

20% other inclusions

BK: Berino-Dona Ana association

50% Berino fine sandy loam, 1-5 % slopes = Sandy

30% Dona Ana fine sandy loam, 1-5% slopes = Sandy

20% other inclusions

OP: Onite-Pajarito association

40% Onite loamy sand, 1-4% slopes = Sandy

30% Pajarito fine sandy loam, 0-5% slopes = Sandy

15% Pintura fine sand, 0-5% slopes = Deep sandy

15% other inclusions

Ecological Sites are Correlated to Soil Components

A soil map unit can contain more

than one ecological site

An ecological site groups several

similar soil map unit components

Ecological sites classify soil map unit components (soil series phases) of the
US National Cooperative Soil Survey

Source: B. Bestelmeyer, Jornada ARS



Geographic areas of 
related ecological 
sites 

Groups of ecological 
sites with common 
climate

Ecological sites that 
share landscapes

Intermingled ecological 
sites or single site

One ecological site or one 
representation of the site

An observation of 
plant-soil 
relationships

Nesting Ecological Sites into Landscape Framework



How Ecological Sites are Differentiated
• Significant differences in the species that are

in the characteristic community phase

• Significant differences in 
the relative proportion of 
species in the characteristic 
community phase

• Significant differences in the total annual 
production of the characteristic community phase



A diagram and description of 

the ecological site community 

dynamics 

✓ Discrete community states 

and phases

✓ Transitions indicating 

change from one 

community phase or state 

to another community 

phase or state

✓ Thresholds which indicate 

the difference between 

states

State-and-Transition Models (STMs)



Reference state

Illustrates 
management and 
restoration 
potentials
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State 1

State 2

Ecological Site Descriptions help describe the changes 
from the reference state to alternative states, based 
on biotic and abiotic structure and function changes

Difference from reference state



Ecological sites and their STMs describe the soils properties typical of the reference 
communities, as well as the soil changes possible due to disturbance/management

Loss of Organic 
Matter

Decreased 
infiltration

Increased bulk 
density

Decreased surface 
soil stability

Reference State 
Soil

State 2
Soil

Increased soil 
erosion potential

State-and-Transition Models (STMs)

Decreased 
porosity



Deep, 
fiberous roots

Perennial 
grass 

dominant

No 
bareground

1500 lbs/acre

Shallow, 
fiberous roots

Annual grass 
dominant

1.5 ft 
bareground

patches

500 lbs/acreReference State 
Soil

State 2 
Soil

Ecological sites and their 
STMs describe the 
vegetation structure & 
cover typical of the 
reference communities

As well as changes 
possible due to 

disturbance/ 
management in the 

alternative states

Ecological Site Vegetation Information

Transition



Ecological Site Data Collection Strategy

Moseley et al., 2010

-VegCAMP Relevé Plots (just need a soil confirmation)

-VegCAMP Rapid Assessments



✓ Site Characteristics

✓ Stand structure and age 

classes

✓ Cover % and species lists

surveys



✓ Site Characteristics

✓ Stand structure and age 

classes

✓ Cover % and species lists

vegetation surveys



Ecological Site 

Vegetation Plot Data

BIOS Vegetation Plot Data

Soils Point Data

surveys



surveys



NASIS (National Soils Information System) – NRCS ES Database

All individual plot data 
should be entered into 
a database that can be 
queried.

VegCAMP Access Database

Plot data and databases



Information in ESD



Information in VegCAMP
Reports
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Cheatgrass 
Invasion

Community Phase 2.1
Community Phase 3.1
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Idaho fescue-Bluebunch 
Wheatgrass 

Festuca idahoensis-Pseudoroegneria
spicata Association

Mountain sagebrush/Idaho 
fescue-Bluebunch wheatgrass

Artemisia tridentata ssp. vaseyana / Festuca 
idahoensis Association

Mountain sagebrush/Idaho fescue-
Bluebunch wheatgrass/western juniper

Artemisia tridentata ssp. vaseyana / 
Festuca idahoensis Association

Juniperus occidentalis /Poa
secunda – Festuca idahoensis –
Pseudoroegneria spicata

Juniperus occidentalis
/Poa secunda-Festuca 
idahoensis-
Pseudoroegneria spicata
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fire and invasives



Reference State – Community Phase 1.1 and 1.2

Alternative States – Community Phase 2.1

VegCAMP
plot data 

informing 
association

alternative states



Rangeland Health 

Reference Sheets 

and Matrices 



Questions??
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