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National Soll Moisture and Soll
Temperature Monitoring

* Global Climate Change Pilot Project

— Joint project was developed in 1990 between the Resource
Inventory Division and the Solils Division of the Soil
Conservation Service. 21 stations were selected and

instrumented 1991.

e Soll Moisture and Soil Temperature Pilot Project

— Renamed as the Soil Moisture and Soil Temperature
(SMST) Pilot project in 1994

— The SM/ST Pilot Project was funded through the NRCS
Global Climate Change Initiative.

— Pilot Project Final report published in 2004
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National Soil Moisture and Soll
Temperature Monitoring

 Purpose of the Project

— To test the feasibility of establishing a
national soil-climate monitoring program
that would meet the growing demands of
the global climate change community,
modelers, resource managers, soil
scientists, ecologists, farmers and others.
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National Soll Moisture and Soll
Temperature Monitoring

* Results of the Project

— Site selection criteria were established.

— Instrumentation (sensors, communications, data
collection system Instrumentation) were selected.

— Data collection system was developed.

— Major product changes were made by
manufacturers to fit network requirements.

(Campbell Scientific, Inc., and Meteor Communications Corporation worked together to
make their dataloggers and meteorburst telemetry compatible. Vitel, Inc., introduced a
new model soil-moisture sensor designed to our specifications. They also changed
their data processing software in response to our needs.)
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NRCS Soil Moisture/Temperature
Monitoring

« SCAN

— Soll Climate Analysis Network

— Monitors lower elevation areas for atmospheric
and soil moisture monitoring nationwide

« SNOTEL
— SNOw pack TELemetry

— Monitors high elevation areas for snow water
content and soil moisture/temperature in the
Western United States
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e Currently the network has 181

stations in 40 States
* Provides hourly data with

— Precipitation

— Air temperature

— Relative humidity

— Solar radiation

— Wind speed and direction
— Barometric pressure

— Soll moisture and soil
temperature
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Other SCAN Data Parameters

e Snow water content
e Snow depth

 Net radiation
 Redox

« Additional soil moisture and soil temperature
measurements

« Water level
o Surface temperature
« Water quality parameters
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USDA

SNOTEL Network

« Large Automated Climate
Network

Began in 1978
Over 754 remote stations

Generally in high elevation
areas

Located in the 12 Western
States and Alaska

Utilizes meteor burst
communication technology
to transmit data

SNOTEL Site and
Snow Course

Locations
Legend
@ SNOITEL
® Snow Course

ONRCS
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SNOTEL Parameters

* Typical Sensor Array
— Snow water content
— All season precipitation

— Alir temperature (maximum, minimum, and
average)

— Snow depth

— Solil moisture and soll temperature at 45%
of network
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Meteor-burst Technology

METEOR


Presenter
Presentation Notes
SNOTEL uses meteor-burst communications technology to collect and communicate data in near-real-time.
VHF radio signals are reflected at a steep angle off the ever present band of ionized meteorites existing from about 50 to 75 miles above the earth.
Satellites are not involved; NRCS operates and controls the entire system.
The system can pick up signals from the most remote locations.
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SCAN Data

o All SCAN stations have full soil characterizations
complete and available on the web

o All historic and real-time SCAN data are available
on the web
— http:www.wcc.nrcs.usda.gov/scan
* Special Reports

— Special “Spreadsheet” compatible reports can be
created
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Sensor Installation




United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

SCAN Future

FY 2009/2010 33 new SCAN stations were be added.
— 16 Utah
— 4 New Mexico
— 10 Alabama
— 1 Idaho
— 1 Nevada
1 California

. 2009 NRCS purchased CONUS Meteor Burst Master Stations
for full U.S. Coverage

« Collaborating on development of spatial soil moisture modeling
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SCAN Cooperators

e Current partners include:
— U.S.D.A.- Agricultural Research Service
— Mississippi State University and Extension Service
— Alabama A&M University
— University of Arkansas - Pine Bluff
— University of Missouri
— lowa State University
— High Plains Regional Climate Center
— U.S.D.A.- World Agricultural Outlook Board
— U.S.D.A.- Forest Service
— U.S.D.A.-Natural Resources Conservation Service
— The Nature Conservancy
— Vermont Department of Forests, Parks, and Recreation
— University of Alaska
— SE Regional Climate Center
— Others
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Data Uses for SCAN and
SNOTEL

e Climate monitoring

 Water supply forecasting

« Drought assessment and
mitigation

 Drought triggers

e Precision agriculture

« Soil survey interruption and
mapping

e Crop production forecasts

* Range production and condition

 Disease and Pest
prediction/mitigation

* Provide data for NWS and other
agencies for flood forecasting and
reservoir management

 Climate change assessment
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NOAA-USCRN

Soil Moisture and Soil Temperature
Observations and Applications: A
Joint U.S. Climate Reference Network
(USCRN) — National Integrated
Drought Information System (NIDIS)

Bruce Baker NOAA/NCDC



. 80.- Additional 24 coop
p ~114 FY 08-12) . @9




United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

International

 Canada Is updating soil sensor network
to Steven Sensors

 European Network Is interested in our
network.
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Non-SCAN Stations
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Non-SCAN Data Access
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Electromagnetic waves at a
radio frequency of 50 Mhz are
transmitted and received by
the center tine.

—_—

» Soil water content (volumetric)
» Soll electrical conductivity

» Solil temperature
» Complex dielectric permittivity
* Real
e Imaginary



Presenter
Presentation Notes
Over 3000 sensor between snotel and SCAN
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Soll Moisture Sensors

Onset Echo
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Soil Temperature
Sensors


Presenter
Presentation Notes
Soil temperature sensor at Bull Pass.  The sensor extends 42 inches into the ground.  We try to keep the area as natural and undisturbed as possible.
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Water Level Sensors

Odyssey
(capacitance)

\
Global
- Water




United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

Data Loggers
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Future

e Create a share point for soil climate
monitoring equipment and procedures

« Streamline process for CCE approval

 Create a web site to spotlight the
projects that are non-SCAN stations.

o Update Soil Regime models (Newnhall)
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Contacts

. Deborah S. Harms, NRCS
Soil Scientist
Federal Building
100 Centennial Mall North
Lincoln, NE 68508
Phone: 402-437-5324
Email: deb.harms@lin.usda.gov

 Garry L. Schaefer, NRCS
Water & Climate Monitoring Branch
Leader
1201 NE Lloyd Blvd., Suite 802
Portland, OR 97232
Phone: 503-414-3068 Fax: 503-414-
3101
Email: garry.schaefer@por.usda.qgov
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