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otivation - Field plot (seperated into two areas (spot A, B) at the Fieldlab for Digital Agriculture of the Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB) in Potsdam, Germany
- Understanding fast (minutes) and small - At each spot, two recurrent irrigation experiments monitored with repeated 3D GPR measurements (4D GPR)
scale (mm-cm) subsurface flow processes _ _
demands for measurement technigues with 4D GPR measurement strategy . foetg-lt;?;tkii)nng Time schedule of experiment
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GPR antenna array \
as a suitable non/invasice geophysical tool § © P
for efficiently monitoring such flow processes 0 T=0 Day 3 T=0 Day 4
in 4D (repeated 3D surveys) ;% SPOtB 60 min ~120 min ~90 min ~20 min ~120 min ~150 min
- Although case studies indicate the potential § y [° Soil samples
of 4D GPR, little is known regarding the ‘_ T=0 N T=0 .
resolution and repeatability limits : ~ Water supply & Irrigation experiment 1 N Irrigation experiment 2
control unit Temporal repetition
- We present systematic irrigation - Phases of Irrigation Experiment ,, Initial Phase: 4D GPR measurements without irrigation
experiments to investigate and quantify 3D GPR platform with irrigation pad Undergeath 2) [ Irrigation Phase: 4D GPR measurements plus TDR sensing at intervals of: 20-30 min
Qhese limits / K (simulating moderate rainfall 20 I/h per m=) 3) l Decay Phase: 4D GPR measurements plus TDR sensing at intervals of: 20-30 min /

Background variations, repeatability:

- Evaluating data recorded in initial phase using
1) amplitude differences between mean 3D data set and single 3D data sets
2) attribute-analysis using the structural similarity attribute (SSA), which is sensitive to traveltime changes

Evaluation of 4D GPR data

Continuity of data acquisition, resolution: .
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L(Ax) - mean crossline trace spacing within single 3D GPR data set v (m) y (m) y (m) y (m) y (m)
H(Ay) - mean inline trace spacing within single 3D GPR data set Selected profile extracted from 3D GPR data sets recorded during Selected profile of amplitude differences (gray) and structural similarity
initial phase at spot A compared to corresponding mean profile attribute (SSA) (red) between mean and selected profiles from initial
phase at spot A
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Snapshot Of 3D GPR data sets recorded at SpOt A Total amount of recorded data:189 3D GPR data sets in 4 days! Summary
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T = -7 min T = 0 min T =7 min T =21 min

- 4D GPR measurement strategy and analysis with structural similarity attribute
(SSA) provides information about small scale, near-surface flow processes with:
high repeatablility (SSA < 0.9, mean amplitude difference of ~1%)
so far unreached temporal and spatial resolution of ~7 min and ~0.03 m
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- Monitoring of initial conditions important for analyzing data quality and defining
SSA threshold for later data analysis and interpretation




