
Interpreting Indicators of Rangeland Interpreting Indicators of Rangeland 
HealthHealth

Process to collect and document Process to collect and document 
professional knowledge and professional knowledge and 
obser ations on selectedobser ations on selected indicatorsindicatorsobservations on selected observations on selected indicatorsindicators
of rangeland health.of rangeland health.



Rangeland Health Rangeland Health 
How Ecological Processes are Functioning?How Ecological Processes are Functioning?

Soil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site Stability
Water Cycle and HydrologyWater Cycle and Hydrology
Nutrient CycleNutrient CycleNutrient CycleNutrient Cycle
Energy FlowEnergy Flow
Plant Species Functional DiversityPlant Species Functional DiversityPlant Species Functional DiversityPlant Species Functional Diversity



Interpreting Indicators ofInterpreting Indicators ofInterpreting Indicators of Interpreting Indicators of 
Rangeland Health (IIRH) AttributesRangeland Health (IIRH) Attributes

The degree of soil and site stability The degree of soil and site stability 

Hydrologic FunctionHydrologic Function

Integrity of the Biotic CommunityIntegrity of the Biotic CommunityIntegrity of the Biotic CommunityIntegrity of the Biotic Community



How can we easily andHow can we easily andHow can we easily and How can we easily and 
economically determine if ecological economically determine if ecological y gy g

processes are functioning?processes are functioning?



IndicatorsIndicators
Elements of an ecosystem used to Elements of an ecosystem used to 
assess processes that are to difficultassess processes that are to difficultassess processes that are to difficult assess processes that are to difficult 
or expensive to measure.  or expensive to measure.  

Due to the complexity

Bare groundBare ground

Due to the complexity 
of ecological processes 
a “suite” of indicators

Flow PatternFlow Pattern

a suite  of indicators 
are recommended.

Compaction LayerCompaction Layer



IndicatorsIndicatorsIndicatorsIndicators
1.1. RillsRills 10.10. Plant/Infiltration EffectsPlant/Infiltration Effects

2.2. Water Flow PatternsWater Flow Patterns
3.3. Pedestals/TerrecettesPedestals/Terrecettes

11.11. Compaction LayerCompaction Layer
12.12. Functional/Structural Functional/Structural 

4.4. Bare GroundBare Ground
5.5. GulliesGullies

GroupsGroups
13.13. Plant Mortality/DecadencePlant Mortality/Decadence

6.6. Wind Scour AreasWind Scour Areas
7.7. Litter MovementLitter Movement

14.14. Litter AmountLitter Amount
15.15. Annual ProductionAnnual Production

7.7. Litter MovementLitter Movement
8.8. Resistance to ErosionResistance to Erosion
99 Loss of Soil SurfaceLoss of Soil Surface

16.16. Invasive PlantsInvasive Plants
17.17. Reproductive CapabilityReproductive Capability

9.9. Loss of Soil SurfaceLoss of Soil Surface



Optional IndicatorsOptional Indicatorspp

Flexibility to add additional Flexibility to add additional ecologicalecological
indicators is providedindicators is providedindicators is provided.indicators is provided.

•Biological crusts may be                    
considered as an optionalconsidered as an optional    
indicator:

•Colorado Plateau--importantColorado Plateau important 
functional component

•Tall Grass Prairie--unimportant and       
rare component



RILLSRILLS

Small erosion rivulets that are generallySmall erosion rivulets that are generallySmall erosion rivulets that are generally Small erosion rivulets that are generally 
linear and do not necessarily follow the linear and do not necessarily follow the 
microtopography (unlike water flowmicrotopography (unlike water flowmicrotopography (unlike water flow microtopography (unlike water flow 
patterns). The indicator reflects the patterns). The indicator reflects the 
current depth length and interval spacingcurrent depth length and interval spacingcurrent depth, length and interval spacing current depth, length and interval spacing 
of rills, relative to that described in the of rills, relative to that described in the 
Reference SheetReference SheetReference Sheet.Reference Sheet.



PHOTOPHOTO



PHOTOPHOTO



WATER FLOW PATTERNSWATER FLOW PATTERNS

The path that water takes (i.e. accumulates) The path that water takes (i.e. accumulates) 
as it moves across the soil surface duringas it moves across the soil surface duringas it moves across the soil surface during as it moves across the soil surface during 
overland flow. These areas are not overland flow. These areas are not 
necessarily eroding and may be wellnecessarily eroding and may be wellnecessarily eroding, and may be well necessarily eroding, and may be well 
defined or almost invisible.defined or almost invisible.



PHOTOPHOTO



PHOTOPHOTO



PEDESTALS or TERRACETTESPEDESTALS or TERRACETTES
Pedestals are rocks or plants that appear Pedestals are rocks or plants that appear 

elevated as a result of soil loss by wind or elevated as a result of soil loss by wind or 
water erosion. This indicator does not water erosion. This indicator does not 
include elevated surfaces caused by litter include elevated surfaces caused by litter 
fall and/or frostfall and/or frost heaveheavefall and/or frostfall and/or frost--heave.heave.

Terracettes are benches of soil deposition Terracettes are benches of soil deposition 
behind obstacles caused by water behind obstacles caused by water 
movement (not wind)movement (not wind)movement (not wind). movement (not wind). 



PHOTOPHOTO



PHOTOPHOTO
Terracettes



BARE GROUNDBARE GROUND

Exposed SoilExposed SoilExposed SoilExposed Soil

S il d b l bi l i l tS il d b l bi l i l tSoil covered by gravels, biological crust, Soil covered by gravels, biological crust, 
litter, woody debris or live or standing litter, woody debris or live or standing 
d d t ti id d t ti i tt b db ddead vegetation is dead vegetation is notnot bare ground.bare ground.



PHOTOPHOTO

Minimal bare ground at site potentialMinimal bare ground at site potential



High amount of bare groundHigh amount of bare ground

PHOTOPHOTO



GULLIESGULLIES

Channel cut into the soil by the action of Channel cut into the soil by the action of 
running water Natural flow patterns thatrunning water Natural flow patterns thatrunning water.  Natural flow patterns that running water.  Natural flow patterns that 
have never eroded are not gullies.have never eroded are not gullies.



PHOTOPHOTO



PHOTOPHOTO



GulliesGulliesGulliesGullies
Active erosion on parts of this gullyActive erosion on parts of this gully

St bl ll t f ti h d tSt bl ll t f ti h d tStable gully except for active headcutStable gully except for active headcut



WIND SCOURED, BLOWOUT andWIND SCOURED, BLOWOUT andWIND SCOURED, BLOWOUT and WIND SCOURED, BLOWOUT and 
DEPOSITIONAL AREASDEPOSITIONAL AREAS

Evidence of wind erosion more thanEvidence of wind erosion more thanEvidence of wind erosion more than Evidence of wind erosion more than 
expected for the site.  expected for the site.  



PHOTOPHOTO



PHOTOPHOTO



LITTER MOVEMENTLITTER MOVEMENT

The degree and amount of litter (i.e., dead The degree and amount of litter (i.e., dead 
plant material that is in contact with theplant material that is in contact with theplant material that is in contact with the plant material that is in contact with the 
soil surface) movement (e.g., soil surface) movement (e.g., 
redistribution) and size of litter movedredistribution) and size of litter movedredistribution), and size of litter moved.redistribution), and size of litter moved.



PHOTOPHOTO



PHOTOPHOTO



SOIL SURFACE RESISTANCE TO SOIL SURFACE RESISTANCE TO 
EROSIONEROSION

Soil surfaces are stabilized by soil organic Soil surfaces are stabilized by soil organic 
matter being incorporated into aggregates matter being incorporated into aggregates g p gg gg p gg g
at the soil surface, adhesion of at the soil surface, adhesion of 
decomposing organic matter to the soil decomposing organic matter to the soil p g gp g g
surface, and biological crusts.surface, and biological crusts.



Soil Surface Resistance to ErosionSoil Surface Resistance to ErosionSoil Surface Resistance to ErosionSoil Surface Resistance to Erosion
Lack of organic matter  increases physical crustLack of organic matter  increases physical crust

“Melting” ped“Melting” ped “Intact” ped“Intact” pedMelting  pedMelting  ped Intact  pedIntact  ped



SOIL SURFACE LOSS orSOIL SURFACE LOSS orSOIL SURFACE LOSS or SOIL SURFACE LOSS or 
DEGRADATIONDEGRADATION

The surface of the soil where organic matterThe surface of the soil where organic matterThe surface of the soil where organic matter The surface of the soil where organic matter 
accumulation and decomposition begin.accumulation and decomposition begin.

It may or may not be the “A” or “O” horizonIt may or may not be the “A” or “O” horizonIt may or may not be the A  or O  horizon.It may or may not be the A  or O  horizon.
The two primary soil properties used to The two primary soil properties used to 

k thi l ti th ik thi l ti th imake this evaluation are the organic make this evaluation are the organic 
matter content and the structure of the matter content and the structure of the 

f l h if l h isurface layer or horizonsurface layer or horizon



Upslope side Downslope side

Under ironwood 
tree

3 m upslope 3 m downslope



PHOTOPHOTO

SoilSoil
Degradation



PHOTOPHOTO

Soil Loss



Soil Surface Loss or DegradationSoil Surface Loss or DegradationSoil Surface Loss or DegradationSoil Surface Loss or DegradationSo Su ace oss o eg adat oSo Su ace oss o eg adat oSo Su ace oss o eg adat oSo Su ace oss o eg adat o

Intact soil 
surface
Intact soil 
surfacesurfacesurface

Loss of soil surfaceLoss of soil surface



PLANT COMMUNITY COMPOSITION PLANT COMMUNITY COMPOSITION 
& DISTRIBUTION RELATIVE TO& DISTRIBUTION RELATIVE TO& DISTRIBUTION RELATIVE TO & DISTRIBUTION RELATIVE TO 
INFILTRATION AND RUNOFFINFILTRATION AND RUNOFF

The ability of the plant community toThe ability of the plant community toThe ability of the plant community to The ability of the plant community to 
capture the precipitation. Composition capture the precipitation. Composition 
changes can influence (positively orchanges can influence (positively orchanges can influence (positively or changes can influence (positively or 
negatively) the ability of a site to capture negatively) the ability of a site to capture 
and store precipitationand store precipitationand store precipitation.and store precipitation.



Plant Community Composition and 
Distribution Relative to Infiltration and Runoff

Plant Community Composition and 
Distribution Relative to Infiltration and RunoffDistribution Relative to Infiltration and RunoffDistribution Relative to Infiltration and Runoff

Desert grassland has good Desert grassland has good 
infiltrationinfiltration

Conversion to shrubs greatlyConversion to shrubs greatlyConversion to shrubs greatly 
increases runoff
Conversion to shrubs greatly 
increases runoff



COMPACTION LAYERCOMPACTION LAYER

A near surface layer of dense soil caused by A near surface layer of dense soil caused by y yy y
repeated impacts on or disturbances of repeated impacts on or disturbances of 
the soil surface.  It can also occur below the soil surface.  It can also occur below 
the surface at the bottom of a tillage the surface at the bottom of a tillage 
layer. layer. 

Does not include soil textural changes. Does not include soil textural changes. 



PHOTOPHOTO



Compaction LayerCompaction LayerCompaction LayerCompaction Layer

Soil surfaceSoil surfaceSoil surfaceSoil surface

Compaction layerCompaction layer



FUNCTIONAL/STRUCTURAL GROUPSFUNCTIONAL/STRUCTURAL GROUPSFUNCTIONAL/STRUCTURAL GROUPSFUNCTIONAL/STRUCTURAL GROUPS

Characterization of the plant community inCharacterization of the plant community inCharacterization of the plant community in Characterization of the plant community in 
terms of photosynthetic pathways, plant terms of photosynthetic pathways, plant 
size and structure rooting depth andsize and structure rooting depth andsize and structure, rooting depth and size and structure, rooting depth and 
structure, longevity, etc... Where relevant structure, longevity, etc... Where relevant 
includes biological crustsincludes biological crustsincludes biological crusts.includes biological crusts.



PHOTOPHOTO



PHOTOPHOTO



FUNCTIONAL/STRUCTURAL FUNCTIONAL/STRUCTURAL //
GROUPSGROUPS

Cool vs. warm season, tall vs. short grass, sprouting vs. 
nonsprouting Shrub, fibrous vs. tap root, 
annual vs. perennial…..



PLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCE

The proportion of dead or decadent (e.g., The proportion of dead or decadent (e.g., 
moribund dying) to young or maturemoribund dying) to young or maturemoribund, dying) to young or mature moribund, dying) to young or mature 
plants in the community, relative to that plants in the community, relative to that 
expected for the site under normalexpected for the site under normalexpected for the site under normal expected for the site under normal 
disturbance regimesdisturbance regimes



PLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCE

Dead sagebr sh in larger standDead sagebr sh in larger standDead sagebrush in larger standDead sagebrush in larger stand



PLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCEPLANT MORTALITY/DECADENCE
Decadent grass (hollow crown) in 
shrub
Decadent grass (hollow crown) in 
shrub



LITTER AMOUNTLITTER AMOUNT

Litter is any dead plant material (from bothLitter is any dead plant material (from bothLitter is any dead plant material (from both Litter is any dead plant material (from both 
native and exotic plants) that is detached native and exotic plants) that is detached 
from the plant and in contact with the soilfrom the plant and in contact with the soilfrom the plant and in contact with the soil from the plant and in contact with the soil 
surface. Departure from expected surface. Departure from expected 
associated with too much or too littleassociated with too much or too littleassociated with too much or too little associated with too much or too little 
litter. litter. 



LITTER AMOUNTLITTER AMOUNT



LITTER AMOUNTLITTER AMOUNTLITTER AMOUNTLITTER AMOUNT



ANNUAL PRODUCTIONANNUAL PRODUCTION

Total annual production of above groundTotal annual production of above groundTotal annual production of above ground Total annual production of above ground 
plant material. It is the net quantity of plant material. It is the net quantity of 
aboveabove--ground vascular plant materialground vascular plant materialaboveabove ground vascular plant material ground vascular plant material 
produced within a year produced within a year 



PHOTOPHOTO



PHOTOPHOTO



INVASIVE PLANTSINVASIVE PLANTS

May or may not be noxious or exotic PlantsMay or may not be noxious or exotic PlantsMay or may not be noxious or exotic.  Plants May or may not be noxious or exotic.  Plants 
that will continue to increase on a site and that will continue to increase on a site and 
become dominant on the site regardlessbecome dominant on the site regardlessbecome dominant on the site, regardless become dominant on the site, regardless 
of management.of management.



Invasive PlantsInvasive PlantsInvasive PlantsInvasive Plants
State-listed noxious 
weed- Knapweed
State-listed noxious 
weed- Knapweed

Invasive native- JuniperInvasive native- Juniperpp

Invasive exotic-
Cheatgrass
Invasive exotic-
Cheatgrass



PERENNIAL PLANT PERENNIAL PLANT 
REPRODUCTIVE CAPABILITYREPRODUCTIVE CAPABILITY

The ability of  native or seeded plants (The ability of  native or seeded plants (not not y p (y p (
including invasives)including invasives) ) to produce seed, ) to produce seed, 
seedlings, or vegetative reproduction, if seedlings, or vegetative reproduction, if 
the weather conditions allow.the weather conditions allow.

The presence or absence of young plants The presence or absence of young plants 
and seedlings is and seedlings is notnot used for this used for this 
indicator.indicator.



Reproductive Capability of Perennial Reproductive Capability of Perennial 
PlantsPlants

Reproductive Capability of Perennial Reproductive Capability of Perennial 
PlantsPlantsPlantsPlantsPlantsPlants

Good reproductive Good reproductive p
potential

p
potential

P d tiP d tiPoor reproductive 
potential
Poor reproductive 
potential



PHOTOPHOTO



PHOTOPHOTO



Indicato s a e AssessedIndicato s a e AssessedIndicators are AssessedIndicators are Assessed

Sliding Scale of Five CategoriesSliding Scale of Five Categories
Agreement with the Reference SheetAgreement with the Reference SheetAgreement with the Reference SheetAgreement with the Reference Sheet
Indicators are Grouped into Attributes of Indicators are Grouped into Attributes of 
Rangeland Health (Stability HydrologicRangeland Health (Stability HydrologicRangeland Health (Stability, Hydrologic Rangeland Health (Stability, Hydrologic 
Function, Biotic Integrity)Function, Biotic Integrity)
P d f E idP d f E idPreponderance of EvidencePreponderance of Evidence



Evaluation Area -
Rills

Evaluation Area -
Rills Evaluate 17 Indicators

Departure from Reference Sheet Departure from Ecological Site Description

Indicator
Extreme Moderate to

Extreme
Moderate Slight to

Moderate
None to Slight

1. Rills
(Default
description)

Rill formation is
severe and well
defined
th h t t

Rill formation is
moderately active
and well defined
th h t t f

Active rill
formation is slight
at infrequent
i t l tl i

No recent
formation of rills;
old rills have
bl t d t d

Current or past
formation of
rills as

t d f

Departure from Reference Sheet

throughout most
of the area.

throughout most of
the area.

intervals;mostly in
exposed areas.

blunted or muted
features.

expected for
the site.

1. Rills
(Revised
description)



Soil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site StabilitySoil/Site Stability
The capacity of an area to limit The capacity of an area to limit 

redistribution and loss of soil redistribution and loss of soil 
resources (including nutrients and resources (including nutrients and 

i tt ) b i d d ti tt ) b i d d torganic matter) by wind and water.organic matter) by wind and water.

Desert grassland-Desert grassland-Desert grassland

good stability

Desert grassland

good stability
Desert grassland-

loss of stability
Desert grassland-

loss of stability



Indicators of Soil/Site StabilityIndicators of Soil/Site StabilityIndicators of Soil/Site StabilityIndicators of Soil/Site Stability

RillsRills Plant/infiltrationPlant/infiltrationRillsRills
Water Flow PatternsWater Flow Patterns
Pedestals/TerracettesPedestals/Terracettes

Plant/infiltration Plant/infiltration 
effectseffects
Compaction layerCompaction layerPedestals/TerracettesPedestals/Terracettes

Bare GroundBare Ground
G lliG lli

Compaction layerCompaction layer
Functional/structural Functional/structural 
groupsgroupsGulliesGullies

Wind Scour AreasWind Scour Areas
Li MLi M

groupsgroups
Plant mortality/decadencePlant mortality/decadence
Litter AmountLitter AmountLitter MovementLitter Movement

Resistance to ErosionResistance to Erosion

Litter AmountLitter Amount
Annual ProductionAnnual Production
Invasive PlantsInvasive PlantsLoss of soil surfaceLoss of soil surface Invasive PlantsInvasive Plants
Reproductive CapabilityReproductive Capability



Hydrologic FunctionHydrologic FunctionHydrologic FunctionHydrologic FunctionHydrologic FunctionHydrologic FunctionHydrologic FunctionHydrologic Function
The capacity of an area to capture, store, The capacity of an area to capture, store, 

and safely release water from rainfall, and safely release water from rainfall, 
runrun on and snowmelt (where relevant)on and snowmelt (where relevant)runrun--on, and snowmelt (where relevant), on, and snowmelt (where relevant), 
to resist a reduction in this capacity and to resist a reduction in this capacity and 
to recover this capacity when a to recover this capacity when a p yp y
reduction does occur. reduction does occur. 

Grasses have reduced abilityGrasses have reduced ability
Sagebrush “captures” snowSagebrush “captures” snow

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



Indicators of Hydrologic FunctionIndicators of Hydrologic FunctionIndicators of Hydrologic FunctionIndicators of Hydrologic Function
RillsRills Plant/infiltration Plant/infiltration RillsRills
Water Flow PatternsWater Flow Patterns
Pedestals/TerracettesPedestals/Terracettes

effectseffects
Compaction layerCompaction layer

Pedestals/TerracettesPedestals/Terracettes
Bare GroundBare Ground
GulliesGullies

Functional/structural Functional/structural 
groupsgroups

GulliesGullies
Wind Scour AreasWind Scour Areas
Litter MovementLitter Movement

Plant mortality/decadencePlant mortality/decadence
Litter AmountLitter Amount

Litter MovementLitter Movement
Resistance to ErosionResistance to Erosion
L f il fL f il f

Annual ProductionAnnual Production
Invasive PlantsInvasive Plants

Loss of soil surfaceLoss of soil surface Reproductive CapabilityReproductive Capability



Integrity of the Biotic CommunityIntegrity of the Biotic Community
h f h bh f h bThe capacity of the biotic community to support The capacity of the biotic community to support 

ecological processes within the normal range of ecological processes within the normal range of 
variability expected for the site to resist a loss invariability expected for the site to resist a loss invariability expected for the site, to resist a loss in variability expected for the site, to resist a loss in 
the capacity to support these processes, and to the capacity to support these processes, and to 
recover this capacity when losses do occur. The recover this capacity when losses do occur. The 
bi ti it i l d l t i l dbi ti it i l d l t i l dbiotic community includes plants, animals, and biotic community includes plants, animals, and 
microorganisms occurring both above and below microorganisms occurring both above and below 
ground.ground.ground.ground.

I t it di i i h d bI t it di i i h d b
Joshua tree/blackbrush siteJoshua tree/blackbrush site

Integrity diminished by 
exotic grasses and 
increased fire

Integrity diminished by 
exotic grasses and 
increased fire



Indicators of Biotic IntegrityIndicators of Biotic Integrity
RillsRills
Water Flow PatternsWater Flow Patterns

Loss of soil surfaceLoss of soil surface
Compaction layerCompaction layer

Pedestals/TerracettesPedestals/Terracettes
Bare GroundBare Ground

Functional/structural Functional/structural 
groupsgroups
PlantPlantBare GroundBare Ground

GulliesGullies
Wind Scour AreasWind Scour Areas

Plant Plant 
mortality/decadencemortality/decadence
Litter AmountLitter AmountWind Scour AreasWind Scour Areas

Litter MovementLitter Movement
Resistance toResistance to

Litter AmountLitter Amount
Annual ProductionAnnual Production
Invasive PlantsInvasive PlantsResistance to Resistance to 

ErosionErosion
Plant/infiltrationPlant/infiltration

Invasive PlantsInvasive Plants
Reproductive Reproductive 
CapabilityCapabilityPlant/infiltration Plant/infiltration 

effectseffects


