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Table S1. Summary list of 1,191 in-situ soil moisture observations used in this study.

Type Network Number of Sensors  Reference
USCRN* 92 Bell et al.!
New York Mesonet 94 Brotzge et al.”
Training (958) Oklahoma Mesonet 112 McPherson et al.>
PBO H20T 95 Larson et al.*
SCANT 196 US Department of Agriculture, Natural Resources Conservation Service.
SNOTEL™ 369 US Department of Agriculture, Natural Resources Conservation Service
Walnut Gulch 50 Keefer et al.
Little River 30 Bosch et al.®
Little Washita 19 Cosh et al.
Reynolds Creek 14 Seyfried et al.?
Testing (233) South Fork 14 Coopersmith et al.”
St. Josephs* 12 Colliander et al.™”
Tonzi 41 Ma et al.ll
TxSON* 39 Colliander et al.™
Fort Cobb* 14 Colliander et al.™

Note: To ensure spatial independent testing samples, we removed observation within 25-km distance from testing samples that did not belong to the SMAP
calibration/validation set. * Datasets referenced in Colliander et al.!?. * Datasets accessed via the International Soil Moisture Network'2.

Table S2. Random forest model predictors for Wy, and wy,,,. Before model training, all the predictors
are normalized using their minimum and maximum values.

Predictor Resolution Source Additional notes
Latitude — — —
Longitude — — —
Elevation 30-m SRTM Danielson and Gesch™®
Slope 30-m — Computed from the elevation data
Soil hydraulic conductivity 30-m POLARIS  Chaney et al.”®
Clay content 30-m POLARIS Chaney et al.™*
Brightness temperature 30-m This study  Climatological HydroBlocks brightness temperature
Brightness temperature 9-km SMAPL3E  Climatological SMAP brightness temperature
Albedo 9-km SMAPL3E  Climatological albedo
Vegetation Opacity 9-km SMAP L3E  Climatological vegetation opacity
Brightness temperature difference 9-km This study  Seasonal difference between SMAP and HydroBlocks and brightness temperature
Soil moisture difference 9-km This study  Seasonal difference between SMAP and HydroBlocks soil moisture
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Figure S1. Temporal soil moisture evaluation statistics. (a) disaggregated by soil moisture network. (b)

SMAP core calibration/validation sites disaggregated per site. The number of sensors for each

network/site is shown in Table S1
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a) Soils
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Figure S2. Temporal soil moisture evaluation disaggregated by (a) soil texture, (b) elevation, (c) slopes,
(d) vegetation type, (e) climatological air temperature, and (d) climatological precipitation temperature
using all the 1191 in-situ observations available. The number of sensors in each bin is shown in the
middle panel.
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d) Vegetation type
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Figure S2. Continued.
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