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Summary
This table was generated for use in analysis and validation associated with the SMAPVEX12 (Soil
Moisture Active-Passive Validation Experiment 2012) project.

Description

This table presents data recorded at hourly intervals during the course of the SMAPVEX12 field
campaignbetween June 7 and July 19, 2012 at eight permanent soil moisture stations operated
by AAFC. Data include recorded and calibrated soil moisture, real dielectric constant, soil
temperature, and total precipitation.

Applying Bellingham’s Calibration Equations on SAGES Data during SMAPVEX12

STEP 1: The soil textural class for all SAGES sites were obtained from the experiment conducted
at Saskatchewan and report by B.D. Walker. These are:

MB-1: Loamy Sandy (all depths)

MB-2: Clay Loam (top 5 cm), Sandy Loam (all other depths)

MB-3: Clay Loam (top 20 cm), Silty Loam (50 cm), Sandy Loam (100cm)
MB-4: Clay Loam (top 5 cm), Clay (all other depths)

MB-5: Loamy Sandy (all depths)

MB-6: Clay (all depths)

MB-8: Loamy Sandy (all depths)

MB-9: Loamy Sandy (all depths)

Data at MB-7 site were too scanty to use.

Bellingham Suggested Equations:

http://www.stevenswater.com/catalog/products/soil_sensors/datasheet/The%?20Stevens%20Hyd
ra%20Probe%?20Inorganic%?20So0il%?20Calibrations.pdf

Specific Site Observations:

MB-4: At the surface and 5cm depth, the RDC values (about 3.0 - 4.0) recorded by the probes
were very low. Thus, the Bellingham equation used returned some negative values. This is not
unexpected because dry soils typically have RDC values between 3 and 5.

MB-5: Greater than 50% soil moisture content was obtained at 20, 50 and 100 cm depths. This
is not expected in a Loamy Sandy soil. Even at saturation, the soil moisture content should not
exceed 50%.

MB-6: The suitability of Bellingham'’s clay calibration equation at RDC values greater than 44.5
has been questioned. Thus, the use of the equation gave soil moisture values greater than 0.70
especially at the 50 cm depth.

MB-8: Soil moisture content between 0.63 and 0.74 were obtained at the 20 cm depth. This is
not expected in a Loamy Sandy soil. Even at saturation, the soil moisture content is not expected
to exceed 50%. The RDC values obtained were very high (> 50).
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* Row COUNT 8447

DEFINITION
Data recorded at eight permanent SAGES soil moisture stations during the
SMAPVEX12 field campaign.

DEFINITION SOURCE
AAFC

FiIeELo OBJECTID »
* ALias  OBJECTID
* DATATYPE OID
*WIDTH 4
* PrecisioN 0
*Scale O
FIELD DESCRIPTION
Internal feature number.

DESCRIPTION SOURCE
ESRI

DESCRIPTION OF VALUES Sequential unique whole numbers that are automatically generated.
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FiIELb DATE_ »
ALIAs DATE
* DATATYPE Date
*WIDTH 8
* PrecisioN O
*Scate O
FIELD DESCRIPTION
Date of soil moisture reading.

Hide Field DATE _ A

FiIELo TIME_ »
ALIAs TIME
* DATATYPE Date
* WIDTH 8
* PrecisioN O
*Scale O
FIELD DESCRIPTION
Time of soil moisture reading.

Hide Field TIME_ A
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* ALias  SAGES_ID
* DATATYPE Integer
*WIiDTH 4
* PrecisioN 0
*Scale O
FIELD DESCRIPTION
Identification number of SAGES soil moisture station.

Hide Field SAGES_ID A

FieLD INTERNAL_TEMP »
* ALiAs  INTERNAL_TEMP
* DATATYPE Double
* WIDTH 8
* PRECISION O
*Scate O
FIELD DESCRIPTION
Internal temperature of the measuring equipment in degrees Celsius.
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FiIeLo PRECIP_MM »
* ALias  PRECIP_MM
* DATATYPE Integer
* WIDTH 4
* PRECISION O
*Scale 0
FIELD DESCRIPTION
Total precipitation in millimetres.
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FiELD TEMP_SURFACE »

* ALiIAs  TEMP_SURFACE

* DATA TYPE Double

* WIDTH 8

* PRECISION O

*Scate O

FIELD DESCRIPTION
Temperature in degrees Celsius, measured at the surface. Measurements were taken
for two probes per soil depth, and the first value was used, except in the event of
the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

Hide Field TEMP_SURFACE A

FieLo RDC_SURFACE_EC »
* ALias RDC_SURFACE_EC



* DATA TYPE Double
*WIDTH 8
* PrecisioN 0
*Scale O
FIELD DESCRIPTION
Real dielectric constant measured at the soil surface.
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FieLo SURFACE_CALIBRATED »

* ALiAs  SURFACE_CALIBRATED

* DATATYPE Double

* WIDTH 8

* PRECISION O

*Scale 0

FIELD DESCRIPTION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vx - 0.2025

Clay Loam: 0.1033V/x - 0.1768
Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/x - 0.1588

Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e -20.93 + 6.553x - 0.2464-x-
square + 0.0032414-x-cube)

"

Hide Field SURFACE_CALIBRATED A

FiIELo TEMP_O05 »

* ALias TEMP_05

* DATA TYPE Double

* WIDTH 8

* PRecisioN O

*Scate O

FIELD DESCRIPTION
Temperature in degrees Celsius, measured at a depth of 5 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

Hide Field TEMP_05 A

FiIeLo RDC_05_EC »
* ALias RDC_05_EC



* DATATYPE Double
* WIDTH 8
* PRecisioN O
*Scale O
FIELD DESCRIPTION
Real dielectric constant measured at a depth of 5 cm.
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FieLo CALIBRATED_O05 »

* ALiAs  CALIBRATED_05

* DATATYPE Double

* WIDTH 8

* PRECISION O

*Scale 0

FIELD DESCRIPTION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vx - 0.2025

Clay Loam: 0.1033V/x - 0.1768
Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/x - 0.1588

Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e -20.93 + 6.553x - 0.2464-x-
square + 0.0032414-x-cube)

"

Hide Field CALIBRATED 05 A

FiIELD TEMP_20 »

* ALias TEMP_20

* DATA TYPE Double

* WIDTH 8

* PRecisioN O

*Scate O

FIELD DESCRIPTION
Temperature in degrees Celsius, measured at a depth of 20 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

Hide Field TEMP_20 A

FiIeLo RDC_20_EC »
* ALias RDC_20_EC



* DATA TYPE Double
* WIDTH 8
* PRECISION O
*Scate O
FIELD DESCRIPTION
Real dielectric constant measured at a depth of 20 cm.
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FiIeLo CALIBRATED_20 »

* ALiAs  CALIBRATED_20

* DATATYPE Double

* WIDTH 8

* PRECISION O

*Scale 0

FIELD DESCRIPTION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vx - 0.2025

Clay Loam: 0.1033V/x - 0.1768
Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/x - 0.1588

Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e -20.93 + 6.553x - 0.2464-x-
square + 0.0032414-x-cube)

"

Hide Field CALIBRATED 20 A

FiIELo TEMP_50 »

* ALias TEMP_50

* DATA TYPE Double

* WIDTH 8

* PRecisioN O

*Scate O

FIELD DESCRIPTION
Temperature in degrees Celsius, measured at a depth of 50 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

Hide Field TEMP_50 A

FiIeLo RDC_50_EC »
* ALias RDC_50_EC



* DATATYPE Double
* WIDTH 8
* PRecisioN O
*Scale O
FIELD DESCRIPTION
Real dielectric constant measured at a depth of 50 cm.
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FieLo CALIBRATED_50 »

* ALiAs  CALIBRATED_50

* DATATYPE Double

* WIDTH 8

* PRECISION O

*Scale 0

FIELD DESCRIPTION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vx - 0.2025

Clay Loam: 0.1033V/x - 0.1768
Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/x - 0.1588

Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e -20.93 + 6.553x - 0.2464-x-
square + 0.0032414-x-cube)

"
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FiIeELo TEMP_100 »

* ALias TEMP_100

* DATA TYPE Double

* WIDTH 8

* PRecisioN O

*Scate O

FIELD DESCRIPTION
Temperature in degrees Celsius, measured at a depth of 100 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

Hide Field TEMP_100 A

FiIeLo RDC_100_EC »
* ALias RDC_100_EC



* DATA TYPE Double
* WIDTH 8
* PRECISION O
*Scate O
FIELD DESCRIPTION
Real dielectric constant measured at a depth of 100 cm.
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FieLo CALIBRATED_100 »

* ALiAs  CALIBRATED_100

* DATATYPE Double

* WIDTH 8

* PRECISION O

*Scale 0

FIELD DESCRIPTION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vx - 0.2025

Clay Loam: 0.1033V/x - 0.1768
Sandy Loam: 0.1017v/x - 0.1786
Silty Loam: 0.1004vx - 0.1588

Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e -20.93 + 6.553x - 0.2464-x-
square + 0.0032414-x-cube)

"
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METADATA LANGUAGE English (CANADA)
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* LasT upDATE 2013-01-18

ARCGIS METADATA PROPERTIES
METADATA FORMAT ArcGIS 1.0
METADATA STYLE FGDC CSDGM Metadata
STANDARD OR PROFILE USED TO EDIT METADATA FGDC



CREATED IN ARCGIS FOR THE ITEM 2013-01-18 13:54:29
LAST MODIFIED IN ARCGIS FOR THE ITEM 2013-01-18 14:36:50

AUTOMATIC UPDATES
HAVE BEEN PERFORMED Yes
LasT UPDATE 2013-01-18 14:36:50

Hide Metadata Details A

FGDC Metadata (read-only) V¥

DETAILED DESCRIPTION
ENTITY TYPE
ENTITY TYPE LABEL Station_Soil Moisture SAGES
ENTITY TYPE DEFINITION
Data recorded at eight permanent SAGES soil moisture stations during the SMAPVEX12
field campaign.
ENTITY TYPE DEFINITION SOURCE AAFC

ATTRIBUTE
ATTRIBUTE LABEL OBJECTID
ATTRIBUTE DEFINITION
Internal feature number.
ATTRIBUTE DEFINITION SOURCE ESRI
ATTRIBUTE DOMAIN VALUES
UNREPRESENTABLE DOMAIN
Sequential unique whole numbers that are automatically generated.

ATTRIBUTE
ATTRIBUTE LABEL DATE_
ATTRIBUTE DEFINITION
Date of soil moisture reading.

ATTRIBUTE
ATTRIBUTE LABEL TIME__
ATTRIBUTE DEFINITION
Time of soil moisture reading.

ATTRIBUTE
ATTRIBUTE LABEL SAGES 1D
ATTRIBUTE DEFINITION
Identification number of SAGES soil moisture station.

ATTRIBUTE
ATTRIBUTE LABEL INTERNAL_TEMP
ATTRIBUTE DEFINITION
Internal temperature of the measuring equipment in degrees Celsius.

ATTRIBUTE
ATTRIBUTE LABEL PRECIP_MM
ATTRIBUTE DEFINITION
Total precipitation in millimetres.

ATTRIBUTE
ATTRIBUTE LABEL TEMP_SURFACE
ATTRIBUTE DEFINITION



Temperature in degrees Celsius, measured at the surface. Measurements were taken

for two probes per soil depth, and the first value was used, except in the event of the
two readings differing by greater than 1 degree Celsius. In such cases, the average of
the two values was calculated.

ATTRIBUTE
ATTRIBUTE LABEL RDC_SURFACE_EC
ATTRIBUTE DEFINITION
Real dielectric constant measured at the soil surface.

ATTRIBUTE

ATTRIBUTE LABEL SURFACE_CALIBRATED

ATTRIBUTE DEFINITION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204vV/x - 0.2025 Clay Loam: 0.1033V/x - 0.1768 Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/x - 0.1588 Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e
-20.93 + 6.553x - 0.2464-x-square + 0.0032414-x-cube) "

ATTRIBUTE
ATTRIBUTE LABEL TEMP_05
ATTRIBUTE DEFINITION
Temperature in degrees Celsius, measured at a depth of 5 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

ATTRIBUTE
ATTRIBUTE LABEL RDC_05_EC
ATTRIBUTE DEFINITION
Real dielectric constant measured at a depth of 5 cm.

ATTRIBUTE

ATTRIBUTE LABEL CALIBRATED_05

ATTRIBUTE DEFINITION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204v/x - 0.2025 Clay Loam: 0.1033V/x - 0.1768 Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/'x - 0.1588 Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e
-20.93 + 6.553x - 0.2464-x-square + 0.0032414-x-cube) "

ATTRIBUTE
ATTRIBUTE LABEL TEMP_20
ATTRIBUTE DEFINITION
Temperature in degrees Celsius, measured at a depth of 20 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

ATTRIBUTE
ATTRIBUTE LABEL RDC_20_EC
ATTRIBUTE DEFINITION
Real dielectric constant measured at a depth of 20 cm.

ATTRIBUTE
ATTRIBUTE LABEL CALIBRATED_20
ATTRIBUTE DEFINITION



"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204v/x - 0.2025 Clay Loam: 0.1033V/x - 0.1768 Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/'x - 0.1588 Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e
-20.93 + 6.553x - 0.2464-x-square + 0.0032414-x-cube) "

ATTRIBUTE
ATTRIBUTE LABEL TEMP_50
ATTRIBUTE DEFINITION
Temperature in degrees Celsius, measured at a depth of 50 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

ATTRIBUTE
ATTRIBUTE LABEL RDC_50_EC
ATTRIBUTE DEFINITION
Real dielectric constant measured at a depth of 50 cm.

ATTRIBUTE

ATTRIBUTE LABEL CALIBRATED_50

ATTRIBUTE DEFINITION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204v/x - 0.2025 Clay Loam: 0.1033V/x - 0.1768 Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/'x - 0.1588 Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e
-20.93 + 6.553x - 0.2464-x-square + 0.0032414-x-cube) "

ATTRIBUTE
ATTRIBUTE LABEL TEMP_100
ATTRIBUTE DEFINITION
Temperature in degrees Celsius, measured at a depth of 100 cm. Measurements were
taken for two probes per soil depth, and the first value was used, except in the event
of the two readings differing by greater than 1 degree Celsius. In such cases, the
average of the two values was calculated.

ATTRIBUTE
ATTRIBUTE LABEL RDC_100_EC
ATTRIBUTE DEFINITION
Real dielectric constant measured at a depth of 100 cm.

ATTRIBUTE

ATTRIBUTE LABEL CALIBRATED_100

ATTRIBUTE DEFINITION
"Calibrated soil moisture at the soil surface. The following calibrations were used,
depending upon clay percent content and real dielectric constant value: Loamy Sand:
0.1204v/x - 0.2025 Clay Loam: 0.1033V/x - 0.1768 Sandy Loam: 0.1017Vx - 0.1786
Silty Loam: 0.1004v/'x - 0.1588 Clay: -20.93 + 6.553x - 0.2464x2 + 0.0032414x3 (i.e
-20.93 + 6.553x - 0.2464-x-square + 0.0032414-x-cube) "

Hide Entities and Attributes A



