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Ecological Sites 
provide foundation 
for all resource 
assessments. 
 
Example: 
Deep Redland Ecological 
Site in MLRA 81c – 
Eastern portion of 
Edwards Plateau in Texas 

Ecological Site 
Descriptions 



New sampling protocols for National Resources Inventory on rangelands 
and pasture lands 
 
New Indicators of Rangeland Health adopted and implemented by 
NRCS, BLM, and USGS 

PSU point, GPS located 

Transect measurements 
  . Plant productivity 
  . Plant canopy and groundcover 
  . Canopy and basal gap  
  . Soil aggregate stability test 
  . Cover pole and height 
  . Soil and Ecological site identification 
  . Site characteristics 
 

Transects 2 - 150 ft 

Macroplot measurements 
   . Rangeland Health Assessment 
   . Noxious and invasive weeds 
   . Disturbance indicators  
 

Conservation Treatment Unit Determinations 
   . Conservation practices 
   . Resource concerns   .  
 

Monitoring and Sampling Protocols 



National Resources 
Inventory does 
provide national 
assessment of 
invasive plants 

National Resources 
Inventory 



RHEM Requirements 

   Plant community 

   Soil Series 

   Slope 

   Climate 

   Cover 

NRI Site Data 

   Plant community 
   Cover 
   Biomass 
   Plant Height 
   Soil Series 
   Slope 
   Management                 
   Practices 

Phase I Risk Assessment: 

2, 5, 10, 25, 50, 100 storms 

    

Runoff 

Soil loss 

     Individual Site                      or              Aggregate Sites               
      Regional/National Scale                                                                           

Output 

Ecological Site Assessment 



• Estimates runoff, erosion, and sediment delivery rates and volumes at  
  -   the spatial scale of the hillslope   
- the temporal scale of a single rainfall event 
- use input from National Res. Inventory  

Rangeland Hydrology and Erosion Model 

RHEM is designed to: 

Risk Assessment Framework 

- 

 
+ 



RHEM Requirements 

   Plant community 

   Soil Series 

   Slope 

   Climate 

   Cover 

NRI Site Data 

   Plant community 
   Cover 
   Biomass 
   Plant Height 
   Soil Series 
   Slope 
   Management                 
   Practices 

Environmental & Economic 
Assessment at Site Scale - 
Phase II: Risk Assessment 
2, 5, 10, 25, 50, 100 storms 

 

Runoff 

Soil loss 

Manual Change in State 

Output 

Ecological Site Assessment: 
Impact of practices 



Ecological Site Assessment: 
State and Transition Responses - Hydrology 

Estimated raindrop splash and sheet flow erosion for a single ecological site in 
various states in southern Arizona. Hydrologic information by State within an 
Ecological Site Description is now possible. 



National Resources 
Inventory does 
provide regional 
assessment of 
invasive plants and 
allows us to target 
conservation. 

National Resources 
Inventory 



National Resources 
Inventory does 
provide national 
assessment of 
invasive plant and 
soil erosion 
interactions at 
regional and 
National scale to 
target 
conservation. 

Distribution of estimated of raindrop splash and 
sheet flow erosion (ton ha-1 event-1) for hillslopes 
in Texas for 50 year return period storm. 

National Resources 
Inventory 



ALMANAC Requirements 

   Plant community 

   Soil Series 

   Slope 

   Climate 

   Management 

   Practices 

Soil Water Content   Canopy cover           
Litter cover                Plant height              
Plant density              Biomass-Forage       
Habitat                       Fuel load 

NRI site data 

   Plant community 
   Cover 
   Biomass 
   Plant Height 
   Soil Series 
   Slope 
   Management                 
   Practices 

Cover – Biomass  

Relationships 

Change is Modeled and Predicted 

Output Output 

Ecological Site Assessment: 
State and Transition Responses - Plants 



Functional Plant Type? 
Native or Introduced 
 Annual, Short lived perennials, or Long lived perennial 
  Warm Season, Cool Season, or All Season 
   Broadleaf, Narrowleaf, or Stem sunlight capture 
    Evergreen or Deciduous 
     Vegetative or Seed propagated 
      Intensive or Extensive Exploiter water 
       Grass, Forb, Half Shrub, Shrub, 

      Tree, or Succulent 

Native, perennial, cool 
season, narrowleaf, 
deciduous, seed 
reproduced, intensive 
exploiter, grasses 

Native, perennial, cool 
season, narrowleaf, 
evergreen, seed reproduced, 
intensive exploiter, shrub 

Ecological Site Assessment: 
State and Transition Responses - Plants 



Representative Plant Communities 

JUOS Juniperus osteosperma Utah juniper Tree 

PIMO Pinus monophylla  singleleaf pinyon Tree 

ARTRW8 Artemisia tridentata wyoming big agebrush Shrub 

ARTRT Artemisia tridentata basin big sagebrush Shrub 

ERNA10 Ericameria nauseosa  goldenbush Shrub 

BRTE Bromus tectorum  cheatgrass Grass 

POSE Poa secunda  big bluegrass Grass 

PHHO Phlox hoodii spiny phlox Polemoniaceae Forb 

SAKA Salsola kali  Russian thistle Chenopodiaceae Forb 

Representative Plant Communities: 
Remote Sensing from Gap or LANDFIRE 

We can use NRI and Ecological Site Descriptions 
data to verify remote sensing estimates of land 
cover and land use 



Representative Plant Communities: 

Remote Sensing 

Unmanned Aerial Vehicles offers  
cost-effective means of sampling 
vegetation at local scale 



Rush Valley, UT
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ALMANAC yield simulations by Community Type at Rush Valley, UT with 
cheatgrass invasion.  According to ESDs, plant communities were very similar at 
each site, dominated by Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensis), Thurber’s needlegrass (Achnatherum thurberianum) and 
bluebunch wheatgrass (Pseudoroegneria spicata ssp spicata). The same plant 
parameters were used at each site in order to test the applicability of simulating by 
community type instead of by species.  A hypothetical cheatgrass invasion was 
simulated, without inclusion of potential for cheatgrass invasion to alter fire and 
nitrogen dynamics. 

Ecological Site Assessment: 
State and Transition Responses - Plants 



APEX/SWAT Requirements 

   Plant community 

   Soil Series 

   Slope 

   Topography 

   Climate 

   Stream network 

ALMANAC Requirements 

   Plant community 

   Soil Series 

   Slope 

   Climate 

   Management 

   Practices 

RHEM Requirements 

   Plant community 

   Soil Series 

   Slope 

   Climate 

   Cover 

Soil Water Content    Canopy cover 

Litter cover                 Plant height 

Plant density              Biomass-Forage 

Habitat                        Fuel load 

Runoff 

Soil Loss 

NRI Site Data 

   Plant community 
   Cover 
   Biomass 
   Plant Height 
   Soil Series 
   Slope 
   Management                 
   Practices 

Economic Requirements 

   Management 

   Practice 

   Costs 

Cover – Biomass 
Relationship  

Validate Plant 
Community Class 

Runoff volume          Sediment 

Habitat                       Biomass-Forage 

Fuel loads 

Change is Modeled and Predicted 

Environmental & Economic Assessment at 
Site Scale - 
Phase V: 1) Time Series 

                     60 years of historical climate 

                 2) Climate change 

                     Wetter or Drier 

   

Output Output 

Output Output 

Baseline Treatment 

Watershed & Cumulative Effects 



Develop a rangeland land cover database so 
regional and national estimates of Ecological Site 
Descriptions can monitored 
 
Develop  rangeland conservation practice 
database so local, regional, and national 
estimates of environmental benefits can  be 
estimated with NRCS, BLM, and USGS historical 
data.  ESD’s to define alternative States and 
practices required to achieve the desired change  
 
Develop techniques to estimate unmeet 
conservation needs to reach targeted goals for 
watersheds 
 
 

National Databases: 
Impact of practices in shifting states 



Watershed Assessment: 
Conceptual Design 

Results 

 

Sediment yield (t/ha) Sediment discharge (kg/s) 

Water yield (mm) Channel Scour (mm) 

Transmission loss (mm) Peak flow (m3/s or mm/hr) 

Channel Discharge (m3/day) Sediment yield (kg) 

Percolation (mm) Runoff (mm or m3) 

ET (mm) Plane Infiltration (mm) 

Precipitation (mm) Channel Infiltration (m3/km) 

SWAT Outputs KINEROS Outputs 

Output results that can be displayed in AGWA 

Nitrogen (kg) 
Phosphorus (kg) 

Inputs 



Watershed Assessment: 
Impacts of Fire 



Watershed Assessment: 
Impact of Fire 

Impact from burning lower 
portion of the watershed 



Fire Area 

Legend 
Pre-fire land cover 

distribution 

 Annual runoff volume in post-fire 
conditions can be up to 100% greater than 
pre-fire conditions 

 Sediment yield / load can be up to 125% / 
50% greater than pre-fire conditions, 
respectively 

 Northern burn area has a disproportionate 
affect on sediment in adjacent channel 
 

Drainage Area = 2237 km2 
Burn Area = 236 km2 

Spatially distributed first year post-fire watershed response in percent change from pre-fire 
response for the Rock Creek watershed near Battle Mountain, Nevada from the August of 2001 Hot 
Lakes and Buffalo wildfires.  
 



Watershed Assessment: 
Impact of Brush Control 



Watershed Assessment: 
Impact of Brush Control 



Runoff Sediment Yield Peak Sediment Discharge 

3 large stock ponds 
•Ponds designed for up to 15 acre-feet of detention 
•22.6% of watershed behind ponds 
•At outlet: 

•3.46% reduction in runoff 
•18.56% reduction in sediment yield 
•7.67% reduction in peak sediment discharge 
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Watershed Assessment: 
Impact of Stock Ponds 



We appreciate and welcome partners in 
developing tools and techniques to 

enhance our nations rangelands 

Agricultural Research Service 
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