
Soil moisture surfaces for averaged actual differences between soil 

moisture at each spatial sampling site (1 to 23) and soil moisture at the 

centrally-located time series station (at 3 depths - 10, 20 and 30cm). Surfaces 

shown with topography and flow accumulation paths. 
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In the study, an exploratory technique is developed to 

measure the spatial variability of soil moisture across a sub-

catchment of the North Wyke Farm Platform, using only two 

soil moisture sensors. Soil moisture at 23 spatially-distributed 

sampling locations is calculated relative to that found at the 

centrally-located (fixed) soil moisture station. 

The centrally-located soil moisture station measures every 15 

minutes over three depths (10, 20 and 30cm). At the 23 

(randomly-allocated) locations, sheaths were placed where a 

soil moisture probe could be inserted to similarly measure 

over the same three depths. All 23 sites were visited and the 

soil moisture recorded - taking around 1 hour to complete. 

Sampling over the 23-site soil moisture circuit was then 

repeated 20 times, each time altering the sequence in which 

the sites are visited. 

Soil moisture at the 23 sites was time-matched to the soil 

moisture recorded at the centrally-located soil moisture station 

and their differences were calculated. To address the 

unavoidable temporal differences confounding these data, the 

20 soil moisture differences at each of the 23 sites were 

averaged. Thus, 23 “Averaged Actual Differences” in soil 

moisture at each of three depths were determined and time 

was modelled as a fully stationary effect. 

These ‘average’ and ‘relative’ soil moisture data were mapped 

for all three depths (see figure). In each case, the data were 

also spatially smoothed via simple kriging. For further context, 

elevation contours and a water flow accumulation network 

were mapped, both of which show a clear flow pathway to the 

sub-catchment’s flume on the left-hand side of the sub-

catchment (in this case, Great Field). 

As would be expected, soil moisture tends to be greater 

downslope and in the flume vicinity than that measured at the 

centrally-located soil moisture station. These areas are 

coloured ‘red’ and are more pronounced with depth. 

Conversely, the areas coloured ‘blue’, show that soil moisture 

tends to be less than that measured centrally. 

The approach provides guidance to soil moisture spatial 

variability when only limited sampling resources are available. 
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