
SRR Ecological Assessment 
Indicators: Selection and 
Monitoring Techniques 

Dr. Mike Smith

University of Wyoming 

Dr. John Mitchell

USDA Forest Service



Ranch Assessment Indicators

ÅSoils - Bare soil cover, Soil aggregate stability

ÅWater - Surface water frequency, Volume

ÅPlants- Key species, Invasives

ÅFire ςWildfire, Prescribed fires

ÅRiparian Areas - Extent and condition

ÅAnimals- Population estimates of wildlife/fish/feral 
species important to the rancher

ÅProductive capacity - Forage utilization, Pounds of 
domestic meat produced, Pounds of harvestable 
materials produced



Why these indicators?

ÅResource base and off-take
ÅLong term trends, short term 

annual use
ÅHarvest of products, kinds/ 

levels
ÅImpacts of use



Soils - Cover, Aggregate Stability

ÅFundamental resource sustaining plant growth 
and habitat for organisms



SOIL -General Approach

ÅPertinent to watershed values, runoff, erosion, 
and infiltration

ÅPlant growth 

ÅEasy to measure



SOIL-Specific methods

ÅGround Cover- line point intercept

Photo of transect



SOIL-Specific Methods
ÅAggregate stability- test kit developed by ARS 

Jornada Experiment Station

Photo of test kit



SOILS- Assessment

ÅGround Cover is expected to address the 
exposure of the surface to the action of 
raindrops or overland flow.

ÅAggregate stability addresses the ability of the 
soil surface to resist the impact of raindrops or 
over land flow.

ÅFor these purposes, increase in cover or 
stability is expected from better management.



Surface Water Availability

ÅWater is vital to livestock and most wildlife 
production and aquatic habitat values



Water - General Approach

ÅThe availability, frequency of occurrence, 
distribution, and volumes of water regulate 
plant growth, habitat values and most 
activities on a ranch.

ÅRecords from the past, current conditions, and 
future expectations are documented and 
assessed.



Water ςSpecific Methods

ÅFrequency or duration of surface water (TIME)

ïseason and length of time that reliable water is 
available

ïwater rights, storage capacity, flow rates, and 
locations

ïAquatic values sustained



Water ςSpecific Methods

ÅVolume of water available (AMOUNT) 

ïadequate storage (depth, volume, etc.) in existing 
stock ponds and tanks

ïadequate flow from a well and/or storage capacity

ïenough water, sufficiently distributed, to assist in 
attaining adequate grazing distribution



Water - Assessment

ÅFor a ranch, the amount, quality, reliability, and 
distribution of water for livestock use and wildlife 
is paramount for optimizing values.

ÅAquatic resources such as a fishery can be 

valuable for recreation or enterprises.



Plant indicators - Cover of Key Species, 
Invasives

ÅPlants are the primary production system and 
the resource that sustains most economic 
activities on ranches.

ÅInvasive species disrupt natural ecosystems, 
often reduce productivity, and are expensive 
to manage. 



Plant indicators- General Approach

ÅFor most monitoring objectives, measuring 
ground cover of key species or life forms 
provides adequate indication of trends in 
important resource values.

ÅInvasive plant species are more appropriately 
mapped and areal extent determined to 
facilitate rapid treatment of emergent 
infestations.



Plant indicators - Specific Method

ÅGround Cover- line point intercept



Plant Indicators - Specific Method

ÅInvasive species - Mapping of locations of 
individual small infestations and circumference of 
larger infestations

ÅGlobal positioning satellite technology facilitates 
locating and acreage of these infestations



Plant indicators - Assessment

ÅCover of key species would generally be 
expected to maintain or increase in 
abundance.  Decreases would indicate that 
management needs changing.  Utilization 
levels or season of use may be correlated.

ÅNew spot infestations of invasives should be 
treated to limit further spread.  Existing larger 
infestations are lower priority but must also 
be treated.



Wildfire and Prescribed fires

ÅMany ecosystems require fire for maintenance 
of normal function and composition. 

ÅOther systems, such as those invaded by 
cheatgrass, may have crossed thresholds of 
composition, and have accelerated fire return 
intervals that limit our ability to restore the 
rangeland to native species.



Wildfire and Prescribed fires - General 
approach

ÅMapping fire extent and frequency provides 
an indication of the need for fire 
management.



Wildfire and Prescribed Fires - Specific 
Method

ÅGlobal positioning satellite technology 
facilitates locating boundaries and acreage of 
areas burned.



Wildfire and Prescribed Fires -
Assessment

ÅIn systems where 
wildfire is prevalent or 
prescribed burning is 
practiced, mapping fire 
extent and frequency 
will provide indications 
of the need for better 
fire control or for 
prescribed burns. 



Riparian Areas - Extent and Condition

ÅRiparian area condition is indicative of the 
past efficacy of grazing animal management.

ÅRiparian condition affects many wildlife and 
aquatic habitat values.



Riparian Areas Extent and Condition -
General Approach

ÅThe Properly functioning condition procedure 
can be used to provide a preliminary 
assessment of condition.

ÅComposition of wetland obligate grasses, 
sedges and shrubs that are either tolerant of 
water or require large amounts of water to 
thrive are appropriate indicators of trend in 
condition.



Riparian Areas Extent and Condition -
Specific method

ÅThe (Winward) greenline technique provides 
percent cover of plant community types along 
the edge of streamside vegetation and a rating 
of their value for streambank protection.

ÅThe occurrence of various plant community 
types at intervals along transects following the 
edge of the vegetation nearest the water in 
the stream is recorded.



GREENLINE


