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A feasibility study on the estimation of water retention parameters from surface nuclear magnetic resonance measurements in the vadose zone

Introduction SNMR measurements in the vadose zone
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) Figure 1: Measurement setup in the field. Figure 2: SNMR principle, excitation of and response signal from H-protons in the water molecules. Figure 3: SNMR sounding curve E,(q) and corresponding sensitivity functions x;5(0,2).
Direct inversion for water retention parameters by SNMR Simulation: SNMR monitoring of an irrigation experiment 0 |
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esquare roots of covariance matrix diagonal are considered as uncertainty intervals, analysis of resolution matrices »Time-dependend SNMR measurements with adequate -250 +
repetition rate are only possible for certain pulse moments (Fig. 11)!
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»Model: water table z,;,,, at 3.0m, WR parameters for sandy soil

»SNMR measurements with 11.3m circle loop, varying noise levels and varying numbers of  (Fig. 4 to 6)
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the van-Genuchten model for different z_,

»Water table z,,, at 3.25m, reference values of WR parameters from tension infiltrometry (WR measurements on the saturating path)

»SNMR measurements with 11.3-m circle loop, noise level: 0.3 to 0.7 nV, number of g: 13 and 52, measurement time: 1.5 and 3.5
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» Resolution and accuracy equivalent to the results of the simulations, reliable estimation of WR parameters is only possible for SNMR measurement

with the higher number of Q

»However, SNMR results (WR measurement at equilibrium) differ from reference values provided by dynamic WR measurements!

» Loss of vertical resolution compared to conventional SNMR
measurements, however, time-dependend changes in certain depth
ranges can be observed with adequate resolution in time.
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Figure 10: Distributions of & during the simulated infiltration.
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Figure 11: Time-dependend water content changes in reference depth ranges (left hand side) compared to simulated SNMR measurements
for certain pulse moments (right hand side).

Conclusions, Outlook

»>If 2., is given or can reliably be predicted, WR parameters can be estimated from non-invasive SNMR measurements with useful accuracy.

» Accuracy increases with decreasing noise level, decreasing z..,,., and increasing number of Q.
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