Soil moisture-precipitation feedback in
the April 2011 drought in the '

Southern Great Plains
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Drought propagation at spring 2011

Drought Severity Index (U.S. Drought Monitor)
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Fast and strong drought development in the Southern Great Plains
(SGP) area (especially, April)
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Soil moisture anomaly (Apr, 15Y)
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Tropical SST anomaly

La Nina signal was much
weaker in April, although
the circulation patterns
resembled those (winter)
under its peak impacts

Other processes could have
impacts on the drought (e.g.,
soil moisture)
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Model and experiments

» The Weather Research and Forecasting
Model (WRF)

» North American domain
» One month simulation (April 2011)

» Wet run establishes a wet soil moisture
anomaly for the Southern Great Plains area

» Ensemble simulations in both CTL and
WET experiments

SGP soil moisture
anomaly

S50°N




THE UNIVERSITY OF

TEXAS WHAT STARTS HERE CHANGES THE WORLD

—— AT AUSTIN ——

WRF evaluation-circulation
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WREF evaluation-April Precipitation
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WREF evaluation-lapse rate
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Precp response (WET — CTL)
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Joint pdf of CAPE and CIN
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Lower troposphere RH

100 hpa above ground(12 UTC)
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Pdf of the atmospheric stability
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cloud water content response
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Moisture flux and GPH responses
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Summary

1. The precipitation at the eastern SGP is much more
sensitive to a local wet soil moisture anomaly;

2. The dry soil played an important role in the eastern SGP
to shaping local drought condition;

3. The spatial difference of soil moisture-precipitation
coupling is largely driven by convective features of the
area, especially the low-level moisture availability and
stability profile at different levels; circulation response
help reinforce the spatial ditference of feedback strength.
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Future work

Soil moisture and other observational datasets to
evaluate the model represented feedback strength;

The role played by vegetation in the drought
development;

Interaction between the unsaturated soil/groundwater
and their role in the drought development.



