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Rangeland Health
Focus Biological & Physical Processes

“The degree to which the integrity3
of the solil, vegetation, water, &
air as well as the ecological
processes of the rangeland
ecosystem are balanced and
sustained.”

* “Integrity is the maintenance of the
functional attributes characteristic of a local
including normal variability”

Interpreting Indicators of Rangeland Health

USDA NRC Wmm

Ecological Processes

* Energy flow — the conversion of sunlight to
plant and then animal matter.

« Nutrient cycle — the movement of nutrients,
such as carbon and nitrogen, through the
physical and biotic components of the
environment.

e Water cycle — the capture, storage, & safe
release of precipitation.

Terminology Clarification

Inventory — A record of land and enterprise
resources. This information is used in planning.

Monitoring - The orderly and guantitative
collection, analysis and interpretation of resource
data to evaluate progress toward meeting

Assessment

Determining Rangeland Health is an Assessment. The
assessment of rangeland health may use inventory and
monitoring data. However, range health is an
assessment because it determines if something is “good
*“or “bad.”




Indicators

Attributes

I
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Step 1 — Verify Soils to Identify
Ecological Site at Evaluation Area

« Consider slope, aspect, elevation, & topographic position

Five Steps to Evaluating Rangeland Health

1. Verify soils

A unique reference is needed for
each Ecological Site

* An ecological site is a kind of land with specific




Using soils to identify ecological sites

The defining of an ecological site on the landscape
begins with the soil type. It can be a bit
complicated to link a specific soil series or soil

Reference State. .. Generating the Reference Worksheet

» What do you need to define potential for an
ecological site?
— Ecological Site Descriptions

The state where the functional capabilities
represented by soil and site stability,
hydrologic function, and biotic integri

Ecological Site Description ==
o

http://esis.sc.eqov.usda.gov

Generating the Reference Worksheet Generating the Reference Worksheet
* What do you need to define potential for an « What do you need to define potential for an
— Ecological Site Descriptions — Ecological Site Descriptions

http://websoilsu rve.mnrcs.ilsda“mt-).v/a)/HanePacpe.htm



Generating the Reference Worksheet
» What do you need to define potential for an
ecological site?
— Ecological Site Descriptions
— Soil Survey Information

Special Management Areas

Generating the Reference Worksheet
» What do you need to define potential for an
ecological site?
— Ecological Site Descriptions
— Soil Survey Information

JVo Reference Vg orksheet—don’t
bother going to the field!

Generating the Reference Worksheet
» What do you need to define potential for an
ecological site?
— Ecological Site Descriptions
— Soil Survey Information

Communicate
) Ideas

Generating

the

Step 3 -
Collect Supplementary Information

» Spatial and temporal variability




Step 4 - Rate 17 Indicators Indicators

‘ THREE RANGELAND HEALTH ATTRIBUTES ASSESSED BY 17 INDICATORS | Elements Of an ecosystem used to assess
Hydrologic . .

m i processes that are to difficult or expensive to

[ Rills | [ Functional/Structural Groups

[ Water-Flow Patterns ] [ Plant Mortality/r ]

measure.

| Pedestals and/or Terracettes ] [ Annual Production | L] Bare ground .

Bare Ground Invasive Plants

Reproductive Capabilty
Soil Surface Resistance to Erosion
Soil Surface Loss or Degradation

Compaction Layer
Wind-Scoured, Blowouts Litter Amount
&/or Deposition Areas

] Plant Community Composition
Litter Movement Relative to Infiltration/Runoff

Compaction Layer

Quantitative & Qualitative tudies The 17 Indicators

Quantitative Rills Loss of Soil Surface
— Objective Water Flow Patterns Plant/Infiltration Effects
~ Measure attributes Pedestals/Terrecettes Compaction Layer

*“Cheatgrass cover is 85%” Bare Ground Functional/Structural Groups

Optional Indicators Rills
Flexibility to add additional ecological Small erosional rivulets that are generally linear

indicators is provided.

Rills are a natural component of this site




Water Flow Patterns

Path that water takes as it moves across the soil surface.

Large water flow pat F

Bare Ground

Exposed mineral or organic soil not covered by
vegetation, gravel/rock, litter, or biological crust.

High amount of bare ground

Pedestals/Terrecettes

Do not evaluate frost-heaving

Wind-Scoured, Blowourt,
and/or Depositional Areas

Finer soil particles have been redistributed from
interspaces and deposited near obstructions

Wind-scoured a - \

Deposition area

Gullies

Channel that has been cut into the soil by moving water

Active erosion on parts of this gully

U WS
Stable gully except for active headcut

Litter Movement

Redistribution of litter by water or wind

el . oCE Iag

Litter redistributed by wind

e




Soil Surface Loss or Degradation

Loss or degradation of soil surface (organic matter)
affects site potential

Intact soil surface

Loss of soil surface

Plant Community Composition &
Distribution Relative to Infiltration &
Runoff

Vegetation growth form and composition affects
infiltration and interrill erosion

Desert grassland has good infiltration

i

Conversion to shrubs greatly increases runoff

Functional/Structural Groups

A suite of species that because of similar morphology,
photosynthesis pathways, nitrogen fixing ability, life
cycle etc. are grouped together

1P
s o

F gen fixing forb- Astragalus —— o
4l Biological crust is evaluated
e

Compaction Layer

Near surface layer of dense soil caused by
repeated impact or disturbance of the soil surface

Compaction layer

Plant Mortality/Decadence

The proportion of dead/decadent plants expected for the site

Decadent grass (hollow crown) in shrub |




Litter Amount

Litter is dead organic material in contact with the soil
surface and it influences several ecological processes

Invasive Plants

State-listed noxious weed- Knapweed

]

riiy SO 5
Invasive exotic- Cheatgrass

Evaluate 17 Indicators
at the Area of Interest

Departure from Ecological Site Descriptior/Eg’ jgical Reference

)
Extrenre

Mockrate to
Extreme

Rill formetionis | Rill formationis
severe and well

Annual Production

Total above ground biomass is a measure of the
vegetation available to harvest the sun’s energy

&

] " ALYy e
Normal annual production ~ 600 Ibs/ac Annual production less than 300 Ibs/ac

Reproductive Capability of
Perennial Plants

Measure of potential for seed or tiller production, not
presence of seedlings/new clonal plants

Good reproductive potential

Step 5 - Evaluate the 3 rangeland
health attributes

Indicators are grouped into 3 Attributes that
collectively describe the “health” of a site:

e Soil/Site Stabili

There is not a single rating of “health”



Soil/Site Stability

Capacity of the site to limit loss of
resources by wind/water erosion.

| Desert grassland- loss of stability =

bt

Hydrologic Function

Capacity of the site to capture, store and safely
release water and to resist a reduction and recover
this capacity after disturbance.

J Sagebrush “captures” snow

Grasses have reduced ability
(structure) to “capture” snow

Integrity of the Biotic Community

Capacity of the site to support characteristic
functional and structural communities and to
resist disturbance and recover from disturbance.

Indicators of Soil/Site Stability

9. Loss of soil surface
10. Plant/infiltration effects
11. Compaction layer

1. Rills
2. Water Flow Patterns
3. Pedestals/Terrecettes

Indicators of Hydrologic Function

Loss of soil surface
Plant/infiltration effects
Compaction layer

1. Rills
2. Water Flow Patterns
3. Pedestals/Terrecettes

B> -

Indicators of Biotic Integrity

1. Rills 9. Plant/infiltration effects

D WEER Elew PR 10. Loss of soil surface

3. Pedestals/Terrecettes L Comp_actlon ey
12. Functional/structural




Linking Quantitative and Qualitative Data

Key quantliative ‘Selected measurements
assessment indicstors® d ref
Solandsitc [ = Rills Bac ground Line point intercepl (2. 3
sability |+ Water flow patterns Foint frame (2)
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2 Bure ground covered by canopy gaps | Continsons line intercept ua I a Ive I n a eS
+ Gullies longer than XX cm @
. bl ”
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| Coposkon arens o rosion covered by basal gaps Continuous line intercept i pra———— i
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+  Compaction ayer Sofl macro aggregate Sofl stability Kit (37
T am ;ﬁh"" in \;fﬂ‘" = s Bare 9% Bare Ground Line Point Intercept (Monitoring Bare ground is positively
e o panors s ground Lire pom orecp 7.3 Ground Manual and Measuring & Monitoring | correlated with runoff and
« Pedestals andor terracerues Froportion of sofl surfaze | Canopy gap et (3) Plant Populations) erosion
. covered by canopy gaps | Contimuons line intercept
+ Gullies longer than XX cm
« Liter movement
i ¥ bl Proportion of soil Sirface | Basal gap tercept (3
o Soluduce loss o degradaion coverod by b gaps. | Contimious line dicicept
+  Plant community composition and Tonger then XX em
aistribution eative infilration and runoff | SOU maceo aggregate Soil sabitiy kit 31
i stability in water
[ < Soil surfa o Soil stability kit (3)
integrity |+ Soil surface loss or degtadation stability in water
« Compaction laer
+ Functionsl/structural groups Fluat canopy cover by Tine pomt intsceept (2. 5)
+ Plam monality/decadence functional growp Foint frame (2)
+ Liner amount
© Annual production Plant basal cover by Tine point interecpt
s wiabiand functional group B frame (2)
° Pane of perenniat Titeer cover Tine point iniereept (1. 3)
Boint frume (2)
Plant production by Farvest (1)
fonetional group Double sampling (1)
Tavasive plant cover Line poimt intercept (1. 3)
Trvavive plant density Bell transest (2, 3)
Quadrats (2)

Interpreting Indicators of Rangeland Health Interpreting Indicators of Rangeland Health
Intended Uses Not to be used to:

Used by experienced personnel Identify the cause(s) of resource problems
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