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 Bulk density 
 Cation exchange capacity  (related to organic 

matter) 
 Hydraulic conductivity 
 Infiltration 
 Microbial activity 
 Nutrient availability (nitrogen in particular) 
 Organic matter 
 pH (primarily agricultural soils) 
 Redox potential (primarily flooded soils) 
 Salinity 
 Structure 



 Soil Temperature 
 Soil Moisture 
 Soil Thermal Conductivity 
& 
 Ecological Site Descriptions 

 
 



































 “a distinctive kind of land with specific 
soil and physical characteristics that 
differs from other kinds of land in its 
ability to produce distinctive kinds and 
amounts of vegetation and in its ability 
to respond similarly to management 
actions and natural disturbances”. 

 About 500 Ecological Sites have been 
identified in Utah 
 









Thresholds 
(Relatively  
Irreversible Transitions) 

Community 
A 

Community 
Pathway 

Reference State 

Shrub/Native Perr. Grass 

Alternative State 

Shrub/Exotic Annual 
Grass – Increased Fire 

Exotic Annual Grass – 
Increased Fire 

Alternative State 

29 
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Presentation Notes
Green Screen slide with enhancements

Each biological and physical component of an ecosystem varies in both space and time.
The standard for evaluation of any location includes this variation.
For IIRH, we need to describe this variation
Areas with measurements or observations that are within this variation are meeting the standard.
(Need to emphasize that this is NATURAL variability in space and time and does not include anthropogenic. For example, fire can be part of the natural disturbance regime, but catastrophic fire resulting from fire suppression is not. Drought is natural, but drought effects exacerbated by overgrazing is not. These points are emphasized in the subsequent slides, but it’s good to emphasize in the intro. Need to also clarify this in Mike’s intro.)
DISCUSS SOME BUT NOT NECESSARILY ALL OF THE FOLLOWING:
Spatial Variation
Soils vary within an ecological site
Weather events can differ (e.g. convective storms)
Topographic positions
Temporal Variation
Precipitation cycles (e.g., drought or wet cycles)
Time since fire
Bare Ground
Drought can reduce cover and increase bare ground
Generally more associated with vascular plants, not biological soil crusts
Fire and woody plant cover
Rills and time since heavy rainfall or spatially related to percent slope
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Farm and Ranch Application 
of Soil Climate Data 
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Data access 
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 How can these numbers help the producer? 
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Helping People Help the Land 
USDA is an equal opportunity provider and employer  

Soil Climate Analysis Network - SCAN 
• Initiated in 1991 as National 

pilot study with 25 sites 
 

• Improve irrigation efficiency 
and rangeland productivity 
 

• Long term drought & climate 
monitoring 
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A Tale of Two Networks 

• Water supply 
forecasting 

• High elevation 
(>6,000 ft) 

• Installed so that snow 
pack represents the 
water supply 

• Mountainous areas 

• Improve irrigation 
efficiency and 
rangeland productivity 

• Mid elevation           
(3 – 7,000 ft) 

• Installed on spatially 
representative soils 

• Agricultural and range 
lands 

  SNOTEL  SCAN 
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Utah SCAN and 
SNOTEL sites 



Soil Climate Analysis Network - SCAN 

•  190 sites nation-wide 
•  35 sites in Utah 
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Soil Climate Analysis Network - SCAN 

Utah SCAN sites: 



solar panel

solar panel

rain gauge

anemometer

thermistor

radio antennae

soil sensors

radiameter

data logger

radio

batteries

Air temperature 
Relative humidity 

Wind speed & direction 
Barometric pressure 

Rainfall 
Solar radiation 

Soil moisture (2, 4, 8, 20 & 40 
in.) 

Soil temperature (2, 4, 8, 20 & 
40 in.) 

Soil electrical conductivity 
(2, 4, 8, 20 & 40 in.) 

Site layout 
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Lakefork #3 SNOTEL Spooky SCAN 

Probe placement 
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How can I access the data? 

http://www.wcc.nrcs.usda.gov/scan/Utah/utah.html 



How can I access the data? 


























































































