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Abstract:
Soil water content is a major factor controlling plant growth and crop yields in the semi-arid Northern
Great Plains, and can vary substantially across a field. Farmers and land managers interested in
identifying and delineating this variability need efficient methods to estimate soil water status. I
hypothesized that topography influences soil water spatial distribution and could be used to delineate
this distribution. The objectives of this study were to identify relationships between topography and
soil water content, and determine if relationships discerned were similar across space. I used four farm
fields across Northern Montana having moderate relief (15-30 m) with soils predominately formed over
glacial till Soil water content was measured throughout one growing season at each site using a neutron
moisture meter. Digital elevation models were used to portray the terrain. Relationships at multiple
depths were examined for the beginning and end of the growing season through two, methods.
Topographic region partitioning delineated the field into areas of presumed similar soil water content.
Significant differences in soil water content between regions were tested using ANOVA. Secondly, the
compound topographic index (CTI) was correlated with soil water content in a regression model. Study
sites and topographic regions were included as covariates. Results identified differences in soil water
content between regions, with the Row topographic regionpartitioning method identifying differences
at all sites. However, no consistent patterns in differences between regions occurred across sites at any
given depth. Reduction of across field soil water variance was also low (maximum = 21%). The
strongest correlation between CTI and soil water content occurred at the end of the growing season at
20 cm (R2 = 0.40, p = 0.0001). Relationships between CTI and soil, water content varied from . .field
to field. Relationships also differed between Row topographic regions at all four sites, but no
differences were identified between Soil-Landscape regions. Inconsistency in model performance
across sites suggests that terrain - soil water relationships differ from location to location. Difference in
results may be related to differences across sites in climate, soils, and other factors. This indicates a
need to integrate site-specific information regarding soils and other factors with terrain models. 
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