
Despite increasing transportation related activities on rangelands globally, 
few tools exist for assessing and monitoring impacts of roads, road 
networks and off-road vehicle traffic. This is in part due to an historical 
emphasis on grazing issues and the complexity of monitoring and 
assessing impacts on rangeland health and productivity. We present 
strategies for applying new and existing tools for monitoring and 
assessment of road and off-road vehicle impacts. The suite of tools can 
increase the ability to detect road and vehicle associated impacts at 
multiple spatial scales. 
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Landscape-scale 
analysis of road 
impacts requires a 
probability-based 
plot selection 
technique that 
allows for the 
comparison of the 
ecological function 
of areas near roads 
to areas of similar 
ecological potential 
and management 
but located far from 
roads and trails.  

No modification (careful of buried pipelines).  See belowPenetrometer3

Qualitative assessment designed to capture how road is 
altering landscape hydrology and the functioning of road 
drainage features.

Linear Impact 
Hydrology 
Checklist 

Laser rangefinder affixed to rigid beam & tripods allows for 
monitoring of soil loss from road surfaces.

Very Large 
Erosion Bridge

No modification. Not appropriate for frequently bladed roads.Soil Stability2

Same modification as LPI, plus record where transect 
crosses road for later splitting of points on and off travel way.Gap intercept2

Collect data on 3 transects in star-pattern with random 
orientation to avoid systematic alignment of transects with N-
S or E-W roads.

Line point 
intercept2

May be helpful to either exclude travel way from evaluation 
(assume disturbances completely degraded) or complete 
separate evaluations for directly and indirectly impacted 
parts of the plot.

Interpreting 
Indicators of 
Rangeland 
Health1

Modification/DescriptionMethod

These tools generate a stratified random 
sample of road and non-road plots based 
on ecological potential and degradation.

Route/road 
inventory

Road center lines should be 
buffered to create a polygon 
area that defines the road 
corridor.  In addition, other 
non-linear features 
(dispersed use areas, well 
pads, etc) can be digitized 
and added to the road strata.  
Rules used to determine 
road corridor width and 
inclusion of other features 
need to be consistent with 
travel and other 
management plans.

Ecological sites
Soil survey  map units can 
be used to stratify the  
landscape by Ecological 
Site to account for natural 
variability and increase 
statistical power.

Imagery
Remotely sensed imagery 
can be used to further 
stratify plots within road-
ecological site groups 
based on the amount and 
distribution of bare 
ground.  This can help 
increase the power of 
assessment and 
monitoring programs to 
detect problem areas.  
Example below is 
brightness from Land sat 
TM7.

Lidar shows promise 
for incorporating road-
landscape hydrologic 
interactions into plot 
stratification and impact 
analysis.  Ground photos 
and aerial imagery 
(15cm) with overlaid 
water flow paths derived 
from Lidar (blue lines) 
show: 
•road water diversion 
impacts on plant 
production and cover & 
•road water channeling 
impacts on soil erosion, 
as indicated by active 
rills, gullies, and water 
flow patterns.

Stratification Tools

Background Field Tools

For more info see: landscapetoolbox.org

New

New

Cons:
•Generally more expensive
•Results are operator specific (low repeatability 
among operators)

•Must be recalibrated
•Designed for a limited range of soil resistance 
(doesn’t work in very gravelly or very dry soils )

Pros: 
•Fast in field
•Data logging & 
built in GPS 
capabilities on 
more expensive 
models

Strain gauge
Comparison of Penetrometers

Dynamic (Impact)
Cons:
•More time 
consuming 
in field

Pros:
•Inexpensive
•Simple to operate
•Operator independent 
(high repeatability)

•Works in a wide variety 
of soil conditions

Web-Based Tools 
The Rangeland Assessment and Monitoring Methods Guide is a 
web-based tool and resource that gives researchers and 
managers the information necessary to make informed decisions 
about which field and remote-sensing method or combination of 
methods could be most useful and cost effective for specific 
rangeland management needs, including roads and road 
networks.  
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The website includes:

• A discovery tool that provides recommended field and remote-sensing 
methods for user-defined management questions or objectives

• A wiki devoted to describing rangeland applications of each method

For more info see: rangelandmethods.org

The Very Large Erosion Bridge pictured above uses a highly accurate (< 1 mm) laser range 
finder that rides in a small fabricated cart along a C-beam track.  Tripods are placed over 
permanent markers.  Heights are measured every 10 cm along the track, including an elevation 
monument (inset picture) to allow for monitoring of soil loss.  The laser unit has a built-in tilt 
sensor, data logging capabilities, and Bluetooth connectivity.
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Linear Impact Hydrology Checklist – Word Version*  
 
Site/Plot: ____________________Date:________Observer________________________________ 
 

 

 
Rating Description 

0 Not occurring. There are no features occurring that are contributing water to the area of interest. 
1 Occurring but not significant.  Features are occurring in the area of interest and are contributing water to t he focus area but the amount of 

water and/or severity of erosion is not significant. 
2 Significant.  Features are occurring in the area of interest and are contributing water to the focus area and the amount of water and/or severity 

of erosion is significant. 
 

 
Engineered drainage system descriptions: 
# Type Status  Notes 

1    

2      

3      
 

Type Status  
Road Ditch Functioning (Not displaying evidence of significant down cutting or deposition) 

Lead-Off Ditch Eroding (Unstable with evidence of down cutting, head cuts, rill development, etc) 
Cross Drain Aggregating (Significant deposition of material) 

Lead-In Ditch Eroding & Aggrading (Both significant  erosion and deposition occurring) 
Culvert   

(Zeedyk 2006) 

Inflow/outflow matrices: How water is moving into and out of the 
disturbance corridor Insert ratings (0-2) f or each water flow pat tern type. 
Circle rating that is primary for each row  (assumes plot extends both 
upslope and downslope of road).  See figure at r ight: 
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Relative contribution 
of water: 

Water is mostly coming from (circle source contributing most water across specified boundary w/in plot, circle both 
to indicate equal contribution): 

INTO disturbance area non -disturbed-disturbed (upslope) boundary (A)  across disturbed (upslope) area-plot boundary (C)  

OUT OF disturbance 
area non-dist urbed-dist urbed (downslope) boundary (B) across disturbed (downslope) area-plot boundary (D) 
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•Where water is entering and leaving the 
road 

•The relative erosive force of road-related 
water flows

*also available as digital data entry form

The Linear Impact Hydrology Checklist* uses 
observations of IIRH hydrologic indicators 
(water-flow patterns, rills, and gullies) on the 
road margin and in the road to estimate:


