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Soil Moisture — Precipitation Coupling
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Regimes of Soil Moisture — Precipitation Coupling
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Soil Moisture — Precipitation Coupling
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Quantifying Feedbacks: One Number to Rule Them All
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Quantifying Feedbacks: Sensitivity to Spatial Resolution Yuan et al, (2020)
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Using Multiple Lines of Evidence to Disentangle Feedbacks
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Soil Moisture from L-band
sensors, offline LSMs, in situ
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Disentangling the LoCo Process Chain — Soil to Boundary Layer

Surface Heat Flux Response to
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Disentangling the LoCo Process Chain — Boundary Layer Response
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Decomposing the LoCo Process Chain — Boundary Layer Response
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Decomposing the LoCo Process Chain — Boundary Layer Response

Wet Soil Conditions
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Next Step — Moving to WRF World
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Next, Next Step — Precipitation Intensity

0-5 cm SMAP Soil Moisture valid 20160309_1223 UTC

Overall i

| 7 T AR
= BB R
. A\ S L B o
; b d‘b A & Mo - : 5
Liu & Niyogi (2019) =z
18%
14%
~— “‘;Tfj\\’h )
av

Better characterizing soil moisture & how it impacts
rainfall intensity across the United States



Summary

 SMAP and other L-band platforms have helped significantly advance land-atmosphere
interaction measurement and understanding, but results are highly sensitive to spatial
resolution (possibly different mechanisms when moving from synoptic- to meso-scale)

I”

Likely “wet soil” and “dry soil” processes occur in many climates, but signal may be
obscured by relatively coarse spatial scale and lack of consistent observations

Finer scale soil moisture patterns and heterogeneity are important contributors to
atmospheric response and precipitation outcomes — 10 km soil moisture can help
fingerprint those connections and how they cross scales

Evidence of improved storm modeling with better soil moisture representation and
initialization — opportunity for L-band data assimilation

Role of L-A interactions in heavy rainfall modification — opportunity to improve operational
predication and impact warning
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