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crop development and management practices from 2016 to 2020. Active Wet — Minimal , Dry — Minimal
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to define irregular critical transition periods of crop development and management decisions.

d Contrary to calendar timelines (e.g., annual or monthly time segments), these critical transition
periods separate the growing season into five dynamic segments: pre—planting, active—
management, wet—minimal-management, dry—minimal-management, and post-harvesting.

JThe validation process utilized 20 in-situ volumetric water content measurements—with post
processed quality control-between 2016 to 2020 at a depth of 5 cm in the South Fork of the lowa
River, lowa, known as the South-Fork SMAP Core Validation Site.

I\/I t . t : . Evaluating soil moisture information should consider when key crop
O Iva I O n e development stages occur and ultimately when decisions based
upon soil moisture status must be made by farmers.

Qu e St i O n o Do current soil moisture estimators have an Unbiased Root Mean
. Square Error (unRMSE) at or below 0. 04 [m>m~3]?
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Soil Moisture Estimators: Results:

Characteristic | MERRA-2 NARR WEPP | SMAP smos 'MetOR/ | 10 on average, the two passive -
ASCAT satellite products have a dry bias.

Organization NASA NCEP  USDA-ARS |  NASA ESA  EUMETSAT | |- However, the active satellite and
reanalysis models have a wet bias.

unRMSE Mean and Standard Error between 2016 to 2020
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America Based JThe crop—management—based timeline can show patterns associated with a

Metrics: The mean difference between ear that would normally be “hidden” in an annual validation.

bias [m3m_3] — Predicted — Actua] —————) ”grouno! trt.Jth"and est.imator.
(-) indicates dry bias

(+) indicates wet bias o
unRMSE [m3m~3] = \/(\/Predicted — Actualz)2 — bias2 m=————p Theaccuracy performance d e I O n 1 kt @ I a State . e d u

o that represents random error

Acknowledgements: This material is based upon work supported by the
National Science Foundation under Grant No. DGE-1828942. lowa United
States Department of Agriculture National Agricultural Statistics Service for

Crop Progress and Conditions data. University of lowa for Collaboration.



