Ecological Site Descriptions and their Applications
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Ecological Site

“a distinctive kind of land based on recurring soil, landform, geological,
and climate characteristics”

Divides landscapes into units that differ in ecological potential,
resilience, and management needs

Ecological Site Description

Information about characteristics of an ecological site and the
interpretation of its properties related to use and management



Similar concepts used globally

Ecological sites-Great Britain (Ray 2001)

Biogeoclimatic Ecosystem Classification-Canada (Green and
Klinka 1994)

Land systems-Australia (van Gool and Moore 1999)

Landscape units-Germany, Netherlands (Bastian 2000)



The ecological site concept

Land areas of different climate, soil, and landscape position
differ in:

1) Ecological potential
-maximum possible forage production

2) Resilience and susceptibility to degradation
-potential for desertification

3) Management needs and restoration approaches
-stocking rates
-season of use
-species mixtures used in seeding




“Concepts” for three ecological sites
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Forage productlon varies W|th so|Is and topography
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Grassland resilience and degradation also varies with soils and topography

Changes in perennial grass cover from 1970-2003, New Mexico, USA
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Plant communities and alternative states

Reference vegetation




“Degradation”

Disturbance

Reference grassland

Sparse grassland




But there is recovery with changed grazing management and good rain,
the site is resilient

Disturbance

<
Succession

Reference grassland

Sparse grassland




Or, change can become persistent

Disturbance

Reference grassland

Sparse grassland

1 Transition

Alternative state,
accelerated erosion



Cannot recover on its own, but might be restored

Disturbance

Reference grassland

Sparse grassland

R Transition
n

Alternative state,
accelerated erosion



Without restoration or changed management, change can become irreversible
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Three distinct states for the same ecological site
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How are thresholds crossed? Confluence of multiple factors
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Why are changes after a transition difficult or impossible to reverse?

Soil loss



Why are changes after a transition difficult or impossible to reverse?

T High humus Low humus

Soil degradation



Why are changes after a transition difficult or impossible to reverse?

Persistent changes in plant dominance






State-and-transition model: multiple plant communities and states

2.1 Shrubs, 3.1 Shrubs, no grass, w_
: patchy grass ' eroding interspaces T
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2.2 Shrubs, o 3.2 Shrubs, ephemeral
few grasses 1 grass species

| B
2. Savanna state 3. Shrubland statef

T2

T1. Continuous heavy grazing, thinning and patchy loss of black grama, shrub proliferation.
R1. Shrub control followed by grazing deferment and adequate rainfall for black grama recovery

T2. Loss of remaining interspace grasses, gradual loss of soil organic matter, infill of shrubs, and soil
erosion



A state-and-transition model: multiple plant communities and states

Plant community or “community phase”
-what vegetation you have at a point in time

Ecological state
-what vegetation you can attain given
novel constraints to recovery

2 1 Shrubs Ecological site
p;atchy gras’s - ha -what vegetation you can attain given
3 . climate, soils, and topography
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Different ecological sites have different state-and-transition models
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Community phases and states in models link to management information

Forage availability to cattle

Stocking rates and season of
use to maintain productivity

Benchmarks for interpretation
of assessment and monitoring
data

100 kg/ha ¥ 30 kg/ha §

2. Savanna state i Shrubland stat

T2

Many kinds of information can be included in an ecological site description



How are ecological site descriptions accessed in the US?

http://websoilsurvey.nrcs.usda.gov

1. Use maps or internet tools to locate a set of possible ecological sites for an area
2. Interpret field observations to match a land area(pasture) to an ecological site

3. Use state-and-transition model descriptions to identify current state and
community, other possible states, and reference state.

4. Develop management and monitoring plans to attain/sustain desired state.



How are ecological site descriptions accessed in the US?

United States Dopartment of Agriculture

Natural Resources
@} NRCS Conservation Service Ecological Site Description
Data Access
> Returm £ Reports
S2iachon Scraen

Report Selections

UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION (Old Format Report)

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Rangeland T

: Sandy

Site N:

Site ID: RO42XBOI2NM |

Major Land Resource Area: 042-Southern Desertic Basins, Plains, and Mountains

State-Transition model: MLRA 42, SD-2, Upland sandy site group: Sandy
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6 l Shrub-invaded

Black grama-dominated grassland Ay

ot
Black grama Black g 5

Black grama-limited grassland
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Mesquite
B ses

Mesquite shrubland
Bunchgrasses /
— Snakeweed) L]
Bunchgrass grassland
1a. Climate change and/or overgrazing, s0il 1b. 1 of soil fertility (if climate not involved)

2_ Extinction of black grama, severe soil degradation.

3a. Introduction of mesquite seeds, reduced grass competition, lack of fire. 3b.Shrub removal, restoration of fuel loads and fire.
4a, 5a. Mesquite invasion. 4b, 5b. Shrub removal, restoration of fuel loads and fire.

‘6a. Black grama extinction due to mesquite competiion and grazing. 6b. Shrub control with black grama restoration.

7. Continued grass loss (e.g. overgrazing), inter-shrub erosion, soil fertility loss, high scil temperatures, small mammal
herbivory. 8. Dune destruction, mesquite removal, soil stabilization, nutrient addition, seeding during wet periods.

9. Reseeding, replanting with restoration of soil ferfility.

Bar -

@%@ BB F

—_

&

Hnar-

hemi ety w b s b s gy oy B §.

-9 @ By B Fomr Hue

v Proskisctio (L) fars)

[

& v e

B Waim Saia

P -

& rarm e

T —

T e Semren

o s saaies

P

.

]

—
o e
o e

L P

[}
[ [ - -t
2 o .
L]
G Gl

o & e e T

e s

[EFEpa—.
e "
- -
. = .
a1 u
et ceten = ™
N a
ix
i ™
. n
[——— s n
% i
i “




How are ecological sites are developed and used?

=

2. Ecological sites/state-and-transition models,
indicators, and best practices
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Adaptive me 1
1. Collaboration Management

grassland

Herders, soum and

national government,
NGOs, university and -
international scientists

Ecological Sites Ecological States

3. Develop maps for actions

Mean mesquite
canopy cover (%)

1950 1960 1970 1980 1990 2000 2010

Year

5. Monitoring to
test assumptions
database and analysis

4. Develop management plans



