Soil Impedance Data (FIFE)

Summary:

The purpose of this research was to characterize the soil moisture distribution in the FIFE study
area. Daily measurements of the soil dielectric properties were obtained at five locations
throughout the FIFE study area during the 1987 Intensive Field Campaigns (IFC). Calculated soil
volumetric water contents were compared with gravimetric soil moisture measurements collected
at the same locations by the FIFE staff science team. Examination of the data revealed that the
impedance probe is a more consistent source of time series information than traditional
measurements, and is potentially more closely linked to the physical parameters.

The dielectric constant of soil is a potentially sensitive indicator of soil moisture. Since, the
magnetic permeability of all naturally occurring soils is near that of free space, dielectric
measurements serve to fully characterize the electromagnetic response of soils. Many of the
indirect methods of soil moisture measurement permit frequent or continuous measurements in
the same place with only small expenditure of time. Thus, changes in water content with time
can be approximated. The soil impedance is sensitive to the moisture content of the soil and can
be used to calculate the volumetric water content of the soil. Soil impedence techniques using
probes have been demonstrated to show small-scale diurnal variations that would be completely
missed by small-scale spatial variations in the gravimetric sampling scheme. Furthermore, the
basically non-destructive nature of the fixed probes minimize the impact of the sampling
technique on the dynamic behavior of the region under study.
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20. Document Information

1. Data Set Overview:

Data Set Identification:

Soil Impedence Data (FIFE).
(Soil Impedance Measurements of Soil Moisture.)

Data Set Introduction:

This data set contains soil moisture data collected using soil impedence techniques. Soil
impedance information was used to calculate the volumetric water content of the soil. This data
were collected at five locations throughout the FIFE study area during the 1987 Intensive Field
Campaigns (IFC).

Objective/Purpose:

The primary scientific objective of this research was to characterize the soil moisture distribution
in the FIFE study area. The surface soil moisture was measured by impedance probes and
conventional techniques at a number of strategic locations.

Summary of Parameters:

Soil temperature, and complex impedance of the soil.

Discussion:

Daily measurements of the soil dielectric properties at 5 and 10 cm depths were obtained at five
locations throughout the FIFE study area during the 1987 Intensive Field Campaigns (IFC).
Calculated soil volumetric water contents were compared with gravimetric soil moisture
measurements collected at the same locations by the FIFE staff science team. In addition to the
five fixed locations, measurements were made throughout each of the IFCs along three transects
underlying airborne Pushbroom Microwave Radiometer (PBMR) flights. The impedance
measurements were compared with the results of gravimetric sampling done in support of these
flights. Examination of the data revealed that the impedance probe is a more consistent source of
time series information than traditional measurements, and is potentially more closely linked to
the physical parameters which are both remotely sensible and required for surface energy/mass
exchange determination.

Related Data Sets:

o Soil Moisture Transect.
e Neutron Probe Soil Moisture.
o Peck Airborne Gamma Ray Soil Moisture.
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e Soil Properties Reference Information.
e FIFE Level-3 Pushbroom Microwave Radiometer (PBMR) Soil Moisture Imagery.
(Imagery Data)

FIS Data Base Table Name:

SOIL_IMPEDANCE_DATA.

2. Investigator(s):

Investigator(s) Name and Title:

Dr. Stephen G. Ungar
NASA Goddard Space Flight Center

Title of Investigation:

Characterization of Soil Moisture Distribution and Its Influence on Remote Sensing
Observations.

Contact Information:

Contact 1:

Dr. Stephen G. Ungar

NASA Goddard Sp. FI. Ctr.
Greenbelt, MD

(301)286-4007
ungar@highwire.gsfc.nasa.gov

Requested Form of Acknowledgment.

The Soil Impedance Measurements of Soil Moisture data were collected by Stephen G. Ungar
from NASA Goddard Space Flight Center; Robert Layman, Jeffrey E. Campbell and John Walsh
from Dartmouth College; and Harlan J. McKim from the U.S. Army Cold Regions Research and
Engineering Laboratory.

3. Theory of Measurements:

One effort in evaluating and using remotely sensed data has been that of determining the
correlation between in situ measurements and remotely sensed measurements and quantifying
the added information value of the remotely sensed data. Moisture in the upper layers of the soil
profile is an important portion of the total water balance of the earth-atmosphere system.
Research has shown that remote sensing observations are sensitive to variations in soil moisture.
In interpreting and applying remotely sensed moisture data to provide ancillary data that
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complements hydrological observations, one must be conscious of the conceptual framework on
which the interpretations are based.

The need for indirect methods for obtaining water content or indices of water content is evident
when the time and labor involved in gravimetric sampling are considered, especially when these
measurements are used to validate remotely sensed soil moisture estimates (frequently involving
a large number of observations). In addition to requiring a waiting time for oven-drying,
gravimetric determinations are destructive, and therefore each sample must be taken at a
different place in the soil system under study. Destructive sampling may disturb an experiment
and may increase the possibility that a change in water content with position in a sampling area
may be interpreted falsely as a change in water content with time at a particular location.

The dielectric constant of common soil mineralogical materials ranges from about 2 to 14 while
the dielectric constant of water is approximately 80. Hence, the dielectric constant of soil is a
potentially sensitive indicator of soil moisture. Since, the magnetic permeability of all naturally
occurring soils is near that of free space, dielectric measurements serve to fully characterize the
electromagnetic response of soils.

Many of the indirect methods of soil moisture measurement permit frequent or continuous
measurements in the same place and, after equipment is installed, with only small expenditure of
time. Thus, if a suitable calibration curve is available, changes in water content with time can be
approximated. The Radio Frequency Soil Moisture Probe works by measuring the complex
electrical impedance of the soil. The soil impedance is sensitive to the moisture content of the
soil and can be used to calculate the volumetric water content of the soil.

4. Equipment:

Sensor/Instrument Description:

The actual probe is a coaxial arrangement of seven tines, a center tine surrounded by six tines.
The probe which is inserted in the soil is the bottom element of a voltage divider, the upper
element is a 510 Ohm resistor. Electrically the probe in the soil appears as a capacitor with a
shunt resistor. The capacitive reactance is a function of the probe geometry and the real part of
the soil (+water) dielectric constant. The shunt resistance is the parallel sum of the imaginary
part (lossy) of the soil (+water) dielectric constant and the finite resistivity of the soil. The
system is energized with a 10 MHz voltage source. The voltage drop and voltage phase shift
across the 510 Ohm resistor are measured with a vector voltmeter.

Collection Environment:
Ground.
Source/Platform:

Ground.



Source/Platform Mission Objectives:

To make in situ soil moisture measurements for comparison with data derived from remotely
sensed data.

Key Variables:
Soil impedance and soil temperature.
Principles of Operation:

The Radio Frequency Soil Moisture Probe (RFSMP) measures the complex electrical impedance
of the soil at a frequency of 10 MHz. The soil impedance is sensitive to the moisture content of
the soil and thus can be used to calculate the volumetric water content of the soil. A coaxial
probe measures the dielectric permittivity. The probe is essentially a coaxial transmission line
with six outer tines held at ground potential and a shorter inner tine (insulated from the electrical
guard ring and the outer tines by Teflon insert). A voltage can then be applied to the inner tine
via the BNC connector. This probe design results in a well-defined electrical-field volume with
nearly no field leakage outside of the probe.

A voltage signal produced by a Network Analyzer is sent via the coaxial cable through a
Directional Bridge into the probe, which is placed in a medium. The reflected signal is isolated
by the directional coupler and introduced into the network analyzer, where the complex ratio of
the reflected voltage to the incident voltage is measured. The data are then transferred to a
computer for reduction and storage.

Sensor/Instrument Measurement Geometry:

The probe is a coaxial arrangement of seven tines, a center tine surrounded by six tines. The
dielectric constant is measured within cylindrical volume defined by these tines. The dimensions
are given in the Calibration Specifications Section. Measurements were made with probes
implanted horizontally at 5 cm and 10 cm as described in the Data Acquistion Section.

Integrated values for the top 7 cm were also obtained along transects as indicated in the Spatial
Coverage Section.

Manufacturer of Sensor/Instrument:

Dartmouth College
Hanover, NH 03755.

Calibration:

Specifications:
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Pertinent probe parameters.

Probe specifications Value
Inner tine length 5.92 cm
Probe length 6.35 cm
Electrical length 6.10 cm
Tine diameter 0.47 cm
Probe radius 1.14 cm
Sensing-volume capacitance 2.38 pF
Stray capacitance 2.38 pF

Tolerance:

Measurement of the dielectric response of several liquids with known dielectric constants, shows
a typical agreement between measured and reported values of better than 1% over the entire
frequency range (Campbell 1990).

Frequency of Calibration:
The probes were calibrated by the manufacturer.

Electronics were calibrated at least once per series of measurements (i.e., once per transect and at
least once at each fixed site).

Other Calibration Information:

The uncertainty in bulk density estimates from the FIS data base contributed significant noise
when attempting to calibrate the impedance probes against the volumetric estimates based on the
bulk density corrected gravimetric readings.

5. Data Acquisition Methods:

For the 1987 FIFE experiment a total of 20 probes were installed at 5 sites, 4 at each site. Two at
a depth of 5 cm and two at 10 cm. The probes were set horizontally with the center line at the
indicated depth. In addition to the set probes, spot readings were made along the flight lines of
airborne active and passive radar systems. The technique employed for dielectric measurements
along the flight lines was to insert the probe vertically, producing an integrated value for the
volumetric moisture content of the top 7 cm of soil. The procedure was to insert a probe in the
soil, read it, remove it and then repeat the process at the next point along the flight line. The
distance between points was approximately 100 yards.

6. Observations:

Data Notes:

Not available.



Field Notes:

None.

7. Data Description:

Spatial Characteristics:

The FIFE study area with areal extent of 15 km by 15 km, is located south of the Tuttle
Reservoir and Kansas River, and about 10 km from Manhattan, Kansas, USA. The upper left
corner of the area has UTM coordinates of 4,334,000 Northing and 705,000 Easting in UTM
zone 14.

Spatial Coverage:

Measurements were made at five fixed sites in 1987, and 3 fixed sites in 1989. In addition to the
five fixed locations in 1987, measurements were made throughout each of the 1987 IFCs along
three transects underlying airborne Pushbroom Microwave Radiometer (PBMR) flights and were
compared with the results of gravimetric sampling done in support of these flights. These 3
transects traversed watersheds 1D and 2D, each running from east to west and spaced
approximately 250 m apart. Sampling points were selected at approximately 50-m intervals
along each of the transects. The sampling locations are listed below:

SITEGRID STN NORTHING EASTING LATITUDE LONGITUDE ELEV
2133-IPU 906 4329726 711604 39 05 34 -96 33 12 443
2731-IPU 1 4328625 711102 39 04 59 -96 33 34 446
2840-IPU 883 4328485 712935 39 04 53 -96 32 18
2940-IPU 884 4328177 712943 39 04 43 -96 32 18
3040-IPU 885 4327961 712949 39 04 36 -96 32 18
3140-IPU 886 4327899 712951 39 04 34 -96 32 18
4268-IPU 32 4325626 718579 39 03 15 -96 28 27 445
4439-IPU 11 4325219 712795 39 03 07 =96 32 27 445
4439-IPU 916 4325193 712773 39 03 06 -96 32 28 443
4609-IPU 17 4324766 706700 39 02 58 -96 36 41 398
8639-IPU 21 4316771 712827 38 58 33 -96 32 36 440
8739-IPU 926 4316699 712845 38 58 31 -96 32 35 442
SITEGRID SLOPE ASPECT
2133-IPU 1 TOP
2731-IPU
2840-IPU
2940-IPU
3040-IPU
3140-IPU
4268-IPU
4439-IPU
4439-IPU 2 N
4609-IPU
8639-IPU
8739-IPU 1 TOP



At all sites the probes were located inside the electric fences with the exception of site 17
(sitegrid = 4609-1PW). At site 17 the probes were 50 yards south of the fenced area adjacent to a
neutron bore hole.

Spatial Coverage Map:

Not available.

Spatial Resolution:

Sampling volume consisted of cylinders defined by probe dimensions (radius 1.14 cm, effective
length 6.1 cm). This is comparable to the sample size obtained with gravimetric borings.

Projection:
Not available.
Grid Description:

Not available.

Temporal Characteristics:
Temporal Coverage:
Soil samples were collected from late spring through the fall of 1987, during the Intensive Field

Campaigns (IFC) of approximately 2 weeks each, and during the late summer IFC in 1989 (July
26 - August 11).

IFC# Dates
IFC-1 05/26/87 - 06/06/87
IFC-2 06/25/87 - 07/11/87
IFC-3 08/06/87 - 08/21/87
IFC-4 10/05/87 - 10/16/87
IFC-5 07/24/89 - 08/12/89

Temporal Coverage Map:

Not available.

Temporal Resolution:

Readings were obtained once per day along the transects during active PBMR flights, and twice

per day at fixed stations during IFCs 1 through 4. Samples were acquired once per day at all 3
sites during IFC-5.



Data Characteristics:

The SQL definition for this table is found in the SOIL_IMP.TDF file located on FIFE CD-ROM

Volume 1.

Parameter/Variable Name

Parameter/Variable Description Range Units

Source

SITEGRID ID

This is a FIS grid location code. FIS
Site grid codes (SSEE-III) give

the south (SS) and east (EE) cell

number in a 100 x 100 array of

200 m square cells. The last 3

characters (III) are an instrument

identifier.

STATION ID

The three-digit FIFE site 1, FIS
identification number for the site 11,

where the data were collected. 17,

21,

32,

883-886,

916,

926

OBS_DATE

The date on which the data were min = 24-MAY-87, GSFC
collected. max = 10-AUG-89

OBS_TIME

The time of the observation. min = 1140, [GMT] GSFC
max = 2540

SAMPLE DISTANCE

The approximate distance (in min = 1, [meters] GSFC
meters) along the transect to the max = 2871

west of Route 177 (N/S road).

PROBE DEPTH

The depth that the probe is set. min = 3, [cm] SCALE



max = 20 MEASURE

SOIL TEMP

The soil temperature. min = 5.5, [degrees

THERMOMETER

max = 37.7 Celsius]

TOTAL IMPEDANCE

The total impedance of the soil min = 0, [ohms] IMPEDANCE
(vector sum of the capacitive max = 5494.79 PROBE
reactance and resistance).

FIFE DATA CRTFCN CODE *

The FIFE Certification Code for CPI=checked FIS

the data,
CPI (Certified by PI), CPI-2727
(CPI - guestionable data).
data

LAST REVISION DATE

data, in the format (DD-MMM-YY) .

Footnote:

in the following format:

by principal
investigator,
CPI-MRG=merged

max = 22-JUN-90

Decode the FIFE_DATA_CRTFCN_CODE field as follows:

The primary certification codes are: EXM Example or Test data (not for release). PRE
Preliminary (unchecked, use at your own risk). CP1 Checked by Principal Investigator (reviewed
for quality). CGR Checked by a group and reconciled (data comparisons and cross-checks). The
certification code modifiers are: PRE-NFP Preliminary - Not for publication, at the request of
investigator. CPI-MRG PAMS data that are "merged" from two separate receiving stations to
eliminate transmission errors. CP1-??? Investigator thinks data item may be questionable.

Sample Data Record:

SITEGRID_ID STATION_ID OBS_DATE
4609-IPU 17 24-MAY-87
4609-IPU 17 24-MAY-87
8639-IPU 21 24-MAY-87
8639-IPU 21 24-MAY-87

SOIL_TEMP TOTAL_ IMPEDANCE FI
25.400 368.750 PRE
26.100 237.440 PRE
22.500 329.690 PRE
22.700 495.960 PRE

OBS_TIME SAMPLE DISTANCE PROBE DEPTH
2003 10
2005 5
1808 10
1808 5
FE_DATA CRTFCN_CODE LAST REVISION_DATE
08-DEC-88
08-DEC-88
08-DEC-88
08-DEC-88



8. Data Organization:

Data Granularity:

Soil samples were collected from late spring through the fall of 1987 for approximately 2 weeks
each and during the late summer IFC in 1989. Measurements were made at five fixed sites in
1987, and 3 fixed sites in 1989. In addition to the five fixed locations in 1987, measurements
were made throughout each of the 1987 IFCs along three transects underlying airborne
Pushbroom Microwave Radiometer (PBMR) flights. Sampling points were selected at
approximately 50 meter intervals along each of the transects.

A general description of data granularity as it applies to the IMS appears in the EOSDIS
Glossary.

Data Format:

The CD-ROM file format consists of numerical and character fields of varying length separated
by commas. The character fields are enclosed with a single apostrophe. There are no spaces
between the fields. Each file begins with five header records. Header records contain the
following information: Record 1 Name of this file, its table name, number of records in this file,
path and name of the document that describes the data in this file, and name of principal
investigator for these data. Record 2 Path and filename of the previous data set, and path and
filename of the next data set. (Path and filenames for files that contain another set of data taken
at the same site on the same day.) Record 3 Path and filename of the previous site, and path and
filename of the next site. (Path and filenames for files of the same data set taken on the same day
for the previous and next sites (sequentially numbered by SITEGRID_ID)). Record 4 Path and
filename of the previous date, and path and filename of the next date. (Path and filenames for
files of the same data set taken at the same site for the previous and next date.) Record 5 Column
names for the data within the file, delimited by commas. Record 6 Data records begin.

Each field represents one of the attributes listed in the chart in the Data Characteristics Section
and described in detail in the TDF file. These fields are in the same order as in the chart.

9. Data Manipulations:

Formulae:
Derivation Techniques and Algorithms:

The volumetric water content of the soil is a function of the capacitive reactance of the probe
(real part of the soil plus water dielectric constant). To calculate the volumetric water content of
the soil it is necessary to know the dependence of capacitive reactance on soil moisture content
and other soil parameters. It is possible to do a crude calculation by assuming the capacitive
reactance to be a linear function of soil moisture content and estimating the soil parameters.
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Data Processing Sequence:

Processing Steps:

The data were recorded and delivered to the information system in ASCII format.
Processing Changes:

None.

Calculations:

Special Corrections/Adjustments:

The real part (resistance) and the imaginary part (capacitive reactance) can be calculated using
the following expressions.

R = (V2 *510) / (V1 * cos(P) - V2)

X =(V2*510)/ (V1 *sin(P))
Where:

V1 = voltage at top of the divider

V2 = voltage at first node

P = phase angle between V1 and V2

Calculated Variables:

Capacitive reactance of the probe.

Graphs and Plots:

None.

10. Errors:

Sources of Error:

As currently designed, the soil impedance probes are subjected to sampling errors similar to
those of gravimetric measurement when used along transects. However, probes are a superior
alternative to traditional gravimetric techniques at fixed locations, where they may be placed
early in the season allowing vegetation to recover adequately. In these situations the probes have
been demonstrated to show small-scale diurnal variations that would be completely missed by
small-scale spatial variations in the gravimetric sampling scheme. Furthermore, the basically



non-destructive nature of the fixed probes minimize the impact of the sampling technique on the
dynamic behavior of the region under study.

Quality Assessment:

Impedance probe correlations based upon gravimetric field averages were considerably higher
than correlations attempted with the individual measurements identified as closest to the probe.
This is primarily caused by the considerable small-scale variation inherent in gravimetric
sampling.

Data Validation by Source:

See the Data Characteristics Section.

Confidence Level/Accuracy Judgment:

Measured dielectric response of several liquids with known dielectric constants, shows a typical
agreement between measured and reported values of better than 1% over the frequency range of
interest.

Measurement Error for Parameters:

The soil impedance probes used for the FIFE were subject to sampling errors similar to those of
gravimetric measurement when used along transects. However, probes are a superior alternative
to traditional gravimetric techniques at fixed locations, where they may be placed early in the
season allowing vegetation to recover adequately. In these situations the probes have been
demonstrated to show small-scale diurnal variations that would be completely missed by small-
scale spatial variations in the gravimetric sampling scheme. Furthermore, The basically non-
destructive nature of the fixed probes minimize the impact of sampling technique on the dynamic
behavior of the region under study.

Additional Quality Assessments:

Not available.

Data Verification by Data Center:

The data verification performed by the ORNL DAAC deals with the quality of the data format,

media, and readability. The ORNL DAAC does not make an assessment of the quality of the data
itself except during the course of performing other QA procedures as described below.

The FIFE data were transferred to the ORNL DAAC via CD-ROM. These CD-ROMs are
distributed by the ORNL DAAC unmodified as a set or in individual volumes, as requested. In
addition, the DAAC has incorporated each of the 98 FIFE tabular datasets from the CD-ROMs
into its online data holdings. Incorporation of these data involved the following steps:
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o Copying the entire FIFE Volume 1, maintaining the directory structure on the CD-ROM.

e Using data files, documentation, and SQL code provided on the CD-ROM to create a
database in Statistical Analysis System (SAS).

o Creating transfer files to transfer the SAS metadata database to Sybase tables.

Each distinct type of data (i.e. "data set” on the CD-ROM), is accompanied by a documentation
file (i.e., .doc file) and a data format/structure definition file (i.e., .tdf file). The data format files
on the CD-ROM are Oracle SQL commands (e.g., "create table™) that can be used to set up a
relational database table structure. This file provides column/variable names, character/numeric
type, length, and format, and labels/comments. These SQL commands were converted to SAS
code and were used to create SAS data sets and subsequently to input data files directly from the
CD-ROM into a SAS dataset. During this process, file names and directory paths were captured
and metadata was extracted to the extent possible electronically. No files were found to be
corrupted or unreadable during the conversion process.

Additional Quality Assurance procedures were performed as follows:

« Statistical operations were performed to calculate minimum and maximum values for all
numeric fields and to create a listing of all values of the character fields. During this
process, it was determined that various conventions were used to represent missing
values. (Note: no modifications were made to any data by the DAAC). In most cases,
missing value identification conventions were discussed in the accompanying .doc file.
Based on a visual check of the minimum and maximum values, no glaring errors or holes
were identified that might indicate errors introduced during CD-ROM mastering by the
FIFE project or data ingest by the DAAC.

« Some minor inconsistencies and typographical errors were identified in some of the
character fields and column labels, however, no modifications were made to the data by
the DAAC.

e Some conversions of ASCII data were necessary to move the data from a DOS platform
to a UNIX platform. Standard operating system conversion utilities were used (e.g.,
dos2unix).

e Much of the metadata required for archival is imbedded in the narrative documentation
accompanying the data sets and extracted manually by DAAC staff who have read the
.doc files provided on the CD-ROM and have hand entered this information into the
metadata database maintained by the DAAC. QA procedures have been performed on
these metadata to identify and eliminate typographical errors and inconsistencies in
naming conventions, to ensure that all required metadata is present, and to ensure the
accuracy of file names and paths for retrieval.

o Data requested for distribution to users are checked to verify that files copied from disk
to other media remain uncorrupted.

As errors are discovered in the online tabular data by investigators, users, or DAAC staff,
corrections are made in cooperation with the principal investigators. These corrections are then
distributed to users. CD-ROM data are corrected when re-mastering occurs for replenishment of
CD-ROM stock.



11. Notes:

Limitations of the Data:

Not available.

Known Problems with the Data:

All the fixed probes functioned for the entire exercise except for the probe implanted at 5 cm in
site 32 (sitegrid = 4268-1PU) which was defective after June 1, 1987. There are a few other
random readings that are invalid which will be apparent when the data is analyzed and can be
treated individually.

Usage Guidance:
This data set could be used in conjunction with other soil moisture data to validate the soil
moisture values predicted from the airborne remote sensing measurements during FIFE. It could

be used with caution in similar prairie landscapes to compare remote sensing derived soil
moisture and field measured soil moisture.

Any Other Relevant Information about the Study:

Not available.

12. Application of the Data Set:

This data set could be used in conjunction with other soil moisture data to validate the soil
moisture values predicted from the airborne remote sensing measurements during FIFE.

13. Future Modifications and Plans:

The FIFE field campaigns were held in 1987 and 1989 and there are no plans for new data
collection. Field work continues near the FIFE site at the Long-Term Ecological Research
(LTER) Network Konza research site (i.e., LTER continues to monitor the site). The FIFE
investigators are continuing to analyze and model the data from the field campaigns to produce
new data products.

14. Software:

Software to access the data set is available on the all volumes of the FIFE CD-ROM set. For a
detailed description of the available software see the Software Description Document.

15. Data Access:
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Contact Information:

ORNL DAAC User Services
Oak Ridge National Laboratory

Telephone: (865) 241-3952
FAX: (865) 574-4665
Email: ornldaac@ornl.gov

Data Center ldentification:

ORNL Distributed Active Archive Center
Oak Ridge National Laboratory
USA

Telephone: (865) 241-3952
FAX: (865) 574-4665
Email: ornldaac@ornl.gov

Procedures for Obtaining Data:

Users may place requests by telephone, electronic mail, or FAX. Data is also available via the
World Wide Web at http://daac.ornl.gov.

Data Center Status/Plans:

FIFE data are available from the ORNL DAAC. Please contact the ORNL DAAC User Services
Office for the most current information about these data.

16. Output Products and Availability:

The Soil Impedance Measurements of Soil Moisture data are available on FIFE CD-ROM
Volume 1. The CD-ROM file name is as follows:

\DATA\SOILMSTR\SOIL_IMP\YyyMmm\ydddMULT.SIM

Where yy is the last two digits of the year (e.g. Y87 = 1987) and mm is the month of the year
(e.g., M12 = December). Note: capital letters indicate fixed values that appear on the CD-ROM
exactly as shown here, lower case indicates characters (values) that change for each path and file.

The format used for the filenames is: ydddMULT.sfx, y is the last digit of the year (e.g. 7 = 1987,
and 9 = 1989), and ddd is the day of the year (e.g., 061 = sixty-first day in the year). The
filename extension (.sfx), identifies the data set content for the file (see the Data Characteristics
Section) and is equal to .SIM for this data set.
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Archive/DBMS Usage Documentation.

The Collected Data of the First ISLSCP Field Experiment is archived at the EOS Distributed
Active Archive Center (DAAC) at Oak Ridge National Laboratory (ORNL), Oak Ridge,
Tennessee (see Data Center Indentification). Documentation about using the archive and/or
online access to the data at the ORNL DAAC is not available at this revision.

18. Glossary of Terms:

A general glossary for the DAAC is located at Glossary.

19. List of Acronyms:

CD-ROM Compact Disk (optical), Read-Only Memory DAAC Distributed Active Archive
Center EOSDIS Earth Observing System Data and Information System FIFE First ISLSCP Field
Experiment FIS FIFE Information System IFC Intensive Field Campaign ISLSCP international
Satellite Land Surface Climatology Project ORNL Oak Ridge National Laboratory PBMR
Pushbroom Microwave Radiometer RFSMP Radio Frequency Soil Moisture Probe URL
Uniform Resource Locator UTM Universal Transverse Mercator

A general list of acronyms for the DAAC is available at Acronyms.

20. Document Information:

May 6, 1994 (citation revised on October 14, 2002).

Warning: This document has not been checked for technical or editorial accuracy by the FIFE
Information Scientist. There may be inconsistencies with other documents, technical or editorial
errors that were inadvertently introduced when the document was compiled or references to
preliminary data that were not included on the final CD-ROM.

Previous versions of this document have been reviewed by the Principal Investigator, the person

who transmitted the data to FIS, a FIS staff member, or a FIFE scientist generally familiar with
the data.

Document Review Date:

February 18, 1996.
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http://daac.ornl.gov/FIFE/guides/Soil_Impedance_Data.html#15.2
http://daac.ornl.gov/glossary.html
http://daac.ornl.gov/acronyms.html

ORNL-FIFE_SOIL_IMP.

Citation:
Cite this data set as follows:

Ungar, S. G. 1994. Soil Impedance Data (FIFE). Data set. Available on-line
[http://www.daac.ornl.gov] from Oak Ridge National Laboratory Distributed Active Archive
Center, Oak Ridge, Tennessee, U.S.A. doi:10.3334/ORNLDAAC/108. Also published in D. E.
Strebel, D. R. Landis, K. F. Huemmrich, and B. W. Meeson (eds.), Collected Data of the First
ISLSCP Field Experiment, Vol. 1: Surface Observations and Non-Image Data Sets. CD-ROM.
National Aeronautics and Space Administration, Goddard Space Flight Center, Greenbelt,
Maryland, U.S.A. (available from http://www.daac.ornl.gov).

Document Curator:

DAAC Staff

Document URL.:

http://daac.ornl.gov
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