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Site characterization in the agricultural landscape is crucial for precision 0 40 60 8 100 3
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Traditional site characterization methods (soil coring and open pit
excavation) provide valuable insight into soil profiles, although they are
tedious, destructive and limited to point scale measurements [1,2]
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Near-surface geophysical techniques; ground-penetrating radar (GPR),
and electromagnetic induction (EMI) have emerged as alternative
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Integrated GPR-EMI technique can overcome inherent limitations
associated with traditional methods by providing rapid and non-invasive
approaches that offer high spatial resolution (vertical and horizontal
scale) and deeper penetration depths [3,4,5]
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Application of Integrated GPR-EMI technique for detailed site
characterization in boreal podzolic soils remains underexplored
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 Evaluate the effectiveness of an integrated GPR-EMI technique for
understanding soil stratification and subsurface distributions within a
podzolic soil site in Newfoundland

Methodology

1. Study area
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Fig. 1: Field sketch and study location in Newfoundland ~ — — — GPRand EMI survey lines ] o , , (C) , , ,
O soil sampling locations Fig. 4: Geophysical imaging of subsurface stratigraphy: (A) 2D profile of GPR showing the reflection of the bottom and
top of the layer (marked with a solid line), (B) GPR depth slices with 0.30 m thickness from the surface, and (C) depth
_ 2. Data Collection inversion of apparent electrical conductivity measured with EMI showing a 3-layer system of the soil profile.
5 locations — ‘ Upto 1.8 m
up to 0.60 m ‘ ‘ depth e Basic properties assessed for shallow soil layers (O to 0.30 m) showed a
depth ° Y L ° °
Soil Sampling Geophysical Survey significant difference (p<0.05) from deep soil layers (0.30 to 0.60 m)

‘ * Both soil sampling and geophysical data show consistent patterns

| | * Three distinct layers were identified from GPR and EMI
_ GPR
'+ Soil organic matter [ Bulk density } ‘ {500 MHz } Conclusions and Future Direction
* Soil texture system
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* provided insights into the soil stratification
* revealed the spatial variability of soil density and electrical conductivity
in the soil profile non-destructively

Fig. 2: Flow chart of field data collection with soil sampling and geophysical surveys

3. Data analysis e Statistical analysis — soil sampling * This approach could be further expanded for mapping water table and
* Visual correlation — GPR and EMI data capillary fringe, identifying hardpans, soil horizons, and peat layer thickness
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