
Measuring ecosystem integrity in agroecosystems and rural communities
by David Ernest Knox

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in Soils
Montana State University
© Copyright by David Ernest Knox (1997)

Abstract:
I developed an ecosystem integrity index by measuring environmental indicator variables in the area
surrounding and including Three Forks, Montana. I assumed that ecosystem integrity changes as a
function of land use. In upland areas, highway roadsides and native shrub rangeland ranked highest and
irrigated cropland and commercial sites ranked lowest in ecosystem integrity. In valley bottom areas,
forested riparian range sites ranked highest and commercial and industrial land uses ranked lowest in
ecosystem integrity. Average ecosystem integrity scores for land uses were transferred to a GIS format
map. I combined data from aerial photos for the years 1965, 1979, 1984, and 1990 with ground surveys
in 1994, 1995, and 1996 to complete a time series of land use and ecosystem integrity. Historical
events were correlated with land use changes and the resultant change in the overall ecosystem
integrity of the study area. The institution of the Conservation Reserve Program had the greatest effect
on overall ecosystem integrity of the study area. An approach to assessing rangeland health using
visually estimated indicators of soil and vegetation condition was Compared to the ecosystem integrity
index. Visual estimates correlated with measured variables. Results were repeatable between samplers
16 percent of the time. Results need to be compared to a reference site for interpretation. I tested the
hypothesis that net radiation measured above the plant canopy is correlated to ecosystem structure and
ecosystem integrity. Net radiation and plant canopy volume were measured four dates from June 7 to
September 29 1996 across eight agricultural land uses. Net radiation was not significantly correlated to
plant canopy volume in any land use or significantly correlated to ecosystem integrity across land uses.
There may be different results if sampling occurs over more months of the year. I tested the hypothesis
that soil color value could be used to predict percent soil organic matter across different land uses
within the same landform. Regression models were developed that predicted soil organic matter to
within 0.5 percent 67 percent of the time in upland areas and 10 percent of the time in valley bottom
areas. 
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