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Resolving Anomalous SMAP Retrievals: Carman

Calibration of in situ probes

Bias in SMAP top-down versus in
situ at depth

Soil texture

Upscaling approach

Dielectric model

Soil emission model
Surface roughness
characterization

VWC (NDVI) climatology vs. actual

b parameter
Alternative tau estimates

Vegetation model

Spatial heterogeneity

RFI
Assuming Ts=Tv
Source of T data

Temperature normalization
model

Conduct gravimetric/bulk density sampling and
compare to probe estimates

Profile sampling and vertical vs. horizontal probe
measurements

Sensitivity analysis and review dc vs. SM
relationships

Compare to a dense set of samples from field
campaigns, etc. Compare alternative upscaling
methods.

Review alternative methods

All use Fresnel, which assumes uniform properties
over the contributing depth

Do the conditions change significantly over time?
Collect roughness data.

Compile data sets

b values are based on limited experimental data sets

Look at DCA and SMOS tau vs, climatology tau

The current model is a simplification. However, it is

difficult to implement more complex approaches

Compare SMAP and SMOS parameters and retrievals

Compare to PALS

Review data for potential issues
Sensitivity analyses

Compare alternative products; ECMWEF, Ka-band
Is there a bias?

Overestimation after rain, potential
underestimation otherwise.

Clay soils can have lower dielectric constants for
a given SM due to bound water.
Underestimating clay fraction can lead to
underestimating SM.

Different models produce varying SM
For Hallikainen, underestimating the clay
fraction underestimates SM

Underestimating roughness effects would
underestimate SM

Underestimating VWC would underestimate SM

Underestimating VWC would underestimate SM

RFI would lead to underestimates of SM

Underestimating Ts will underestimate SM

Data were collected.

Need to compare the 0-5 to at 5 cm
measurements collected.
Preliminary results from A. Colliander

Requested S. Chan to make some runs.

Comparison of RISMA network to ~45
temporary station (both vertical probes)
showed a small underestimation bias for
RISMA. This does not explain the SMAP bias.

No action yet.

No action expected.

Data collected.

A. Pacheco and R. Bindlish plots.
Actual<estimate. This does not explain the
SMAP bias.

R. Bindlish 2015 plots, 2016 requested.

No action yet.

Data were collected

No action expected.
No action yet.

No action yet.

No action yet.



Based on J. Powers Slides

* If the RISMA network is calibrated and the upscaling is correct
then the errors lie in the retrieval/validation process.
* Examine

— Clay fraction and dielectric mixing model
— Vertical vs. horizontal probes



Impact of Soil Texture on Dielectric Constant-Soil

* If the algorithm
“retrieves” the
dielectric constant and
then uses the soil
texture to estimate soil
moisture, the soil
moisture will be
smaller for a sand than
a clay.

* If thereis an
underestimation bias
for soil moisture,
decreasing the clay
content would improve
retrievals.
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Top-down Versus at Depth Measurements

Depth (cm)

Dry

Soil Moisture Wet
A. Uniform soil moisture with depth: OK!

B. Dry down: Satellite may underestimate vs. in situ
C. Recent rain/irrigation: Satellite may overestimate vs. in situ
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Resolving Anomalous SMAP Retrievals: Carman

Calibration of in situ probes

Bias in SMAP top-down versus in
situ at depth

Soil texture

Upscaling approach

Dielectric model

Soil emission model
Surface roughness
characterization

VWC (NDVI) climatology vs. actual

b parameter
Alternative tau estimates

Vegetation model

Spatial heterogeneity

RFI
Assuming Ts=Tv
Source of T data

Temperature normalization
model

Conduct gravimetric/bulk density sampling and
compare to probe estimates

Profile sampling and vertical vs. horizontal probe
measurements

Sensitivity analysis and review dc vs. SM
relationships

Compare to a dense set of samples from field
campaigns, etc. Compare alternative upscaling
methods.

Review alternative methods

All use Fresnel, which assumes uniform properties
over the contributing depth

Do the conditions change significantly over time?
Collect roughness data.

Compile data sets

b values are based on limited experimental data sets

Look at DCA and SMOS tau vs, climatology tau

The current model is a simplification. However, it is

difficult to implement more complex approaches

Compare SMAP and SMOS parameters and retrievals

Compare to PALS

Review data for potential issues
Sensitivity analyses

Compare alternative products; ECMWEF, Ka-band
Is there a bias?

Overestimation after rain, potential
underestimation otherwise.

Clay soils can have lower dielectric constants for
a given SM due to bound water.
Underestimating clay fraction can lead to
underestimating SM.

Different models produce varying SM
For Hallikainen, underestimating the clay
fraction underestimates SM

Underestimating roughness effects would
underestimate SM

Underestimating VWC would underestimate SM

Underestimating VWC would underestimate SM

RFI would lead to underestimates of SM

Underestimating Ts will underestimate SM

Data were collected.

Need to compare the 0-5 to at 5 cm
measurements collected.
Preliminary results from A. Colliander

Requested S. Chan to make some runs.

Comparison of RISMA network to ~45
temporary station (both vertical probes)
showed a small underestimation bias for
RISMA. This does not explain the SMAP bias.

No action yet.

No action expected.

Data collected.

A. Pacheco and R. Bindlish plots.
Actual<estimate. This does not explain the
SMAP bias.

R. Bindlish 2015 plots, 2016 requested.

No action yet.

Data were collected

No action expected.
No action yet.

No action yet.

No action yet.



Comparison of SMAPVEX16-MB VWC and SMAP
Climatology-based Estimates (From Anna Pacheco)
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Comparison of Actual and NDVI Climatology for
2015 (Carman)
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Comparison of Actual and NDVI and Tau

Climatology for 2015 (Carman)
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What Would “fix” the Carman Soil Moisture
Retrievals

Increase surface roughness

Increase tau (VWWENDW or b) (Omega?)

Use a surface biased in situ observation or shallower depth
Decrease clay fraction

Decrease physical temperature



