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Overview
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Dave Easterling — Chief, Global Climate and Applicati  ons Div
Jay Lawrimore — Chief, Ingest Analysis Branch
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U.S. Climate Reference Network

NOAA'’s Benchmark USA Climate Observing Network

Designed to answer questions about National Temperature
& Precipitation changes with the highest confidence
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USCRN Stations
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Status of USCRN
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Climate Reference Network Station for National -Level Climate
Monitoring (Cornell University, Ithaca, New York)
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Climate Reference Network Station for National -Level Climate
Monitoring (Cornell University, Ithaca, New York)
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i Faulty Sensor
Detection and
| Correction
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In the past, these
small biases

could take years
1o detect, if ever
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Difference in temperature of 2 nominal sensors

Difference in temperature between a nominal
and faulty sensor




The new US Climate Reference Network has been used to
validate the U.S. Historical Climatology Network Temperatures
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USCRN Temperature Records

 Highest Air Temperature = 52.3C (126%F)
Death Valley, California July 5, 2007

* Lowest Air Temperature = -49.2C (-57F)
Barrow, Alaska, - February 3, 2006

e Highest Ground Surface Temperature = 72.2TC
(162F) Death Valley - June 24, 2006

* Lowest Ground Surface Temperature = -49.9C
(-58F) Barrow — February 3, 2006
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—— AK Tok 70 SE - Calculated Temperature

- AKTORTO SE. Colcusated Temperctene:
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Alaska USCRN
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National Integrated Drought Information System (NIDIS)
Contribution to USCRN
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Soill Moisture/Temperature Sensor
Deployment to USCRN Stations
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Status of Soil Moisture/Soil Temperature Sensors at
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Calibration/Validation Application of USCRN Saoll
Moisture/Temperature Data
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Several modeling groups are already using
USCRN soil data to compare to
observations from the European Space
Agency’s Soil Moisture and Ocean Salinity
Satellite




Extensibility for other purposes
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USCRN System Resilience in Extreme Weather —
Southeast Tornado Outbreak of April 25-28, 2011

e Several systems in the area of Alabama and Tennessee

* None lost any data as a result of local and regional power
outages

* Only 1 station briefly lost the ability to transmit for one

hour — data was logged on site
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The Vision for Extending Reference Surface
Climate Observations Internationally

Extend the U.S. vision for building a network
with our partners, on a global basis, that 50
years from now can with the highest degree of
confidence answer the question:

How has the climate of the Globe
changed over the past 50 years




Critical High Latitude, Mountain, and Pristine Tropical Environments Climate

Reference Observing Fﬁ' —
Tropical mountains and glaciers =
— Quelcayya Ice Cap ‘F
— American Cordillera (Alaska to Chile) S
— Kilimanjaro and its African sisters 6# % 74
— Pacific Islands (e.g., Mauna Loa) G EICRZ

Arctic/Antarctic regions and glacial edges (IPY)'
— Russian Arctic sites in Tiksi (2010) and Yakutsk (T  BD)
Pristine Areas

— Smithsonian Tropical Research Institute Reserve Sit  es
— Other Mountain Sites




USCRN Web Site: http://www.ncdc.noaa. ov/crn

. Surface Climate Observing Reference Networks - Mozilla Firefox
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USCRN Summary
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USCRN Operating Range in the Environment

 Temperature: -60 °to +60°C

» Relative Humidity: Up to 74% at 35 °C; up to 100% at 27 °C

* Wind: Up to 50 meters per second

* Rain: Up to 30 mm per minute *

* Freezing Rain: 25mm per hour with 9 meter per seco  nd wind
» Dust Exposure: to dust laden environment

« Sunshine: 1400 Watts per square meter at 50 °C

o Altitude: -150 to +3048 meters

* Exception: The USCRN precipitation sensor is req  uired to operate as specified
over the temperature range of -25 to +60<C.

Sensors to be installed 1.5 meters above the surfac e of the ground. In places
where there is significant snow on the ground during the winter months, sensors
(bottom of the aspirated temperature shield) are to be installed at a height of 0.6
meters above the surface of the average maximum sno  w depth or 1.5 meters
above the surface of the ground (no snow), whichever IS higher.
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USCRN Observing Requirements

Temperature:
Accuracy: +/- 0.3T over the range -50°to +50C

+/- 0.6<C over the range from -50°to -60TC and +50°t 0 +60C
Resolution: 0.01<C for the raw data; 0.1 for the computed five minute averages

Precipitation:

Accuracy: +/- 0.25 mm or +/- 2% of the reported valu e (whichever is greater)
Resolution: 0.25 mm

Wind (at 1.5 meters):
Minimum Accuracy: +/- 1 meter per second or +/- 2% ( whichever is greater)
Resolution: 1 meter/second

Global Solar Radiation:
Minimum Accuracy: +/- 70 watts/m 2
Resolution: 10 watts/m 2

Global Skin Temperature:
Minimum Accuracy: +/- 0.5TC
Minimum Resolution: 0.1C (for raw data and report  ed values)
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USCRN Observing Requirements (cont)

Relative Humidity:
Minimum Accuracy: +/- 3% over the range from 10-90%

+/- 5% below 10% and above 90%
Minimum Resolution: 1% for the raw data and report  ed values

Soil Temperature:
+/- 0.3T Deg C, over the range -10 to +55T

Soil Moisture:
+/- 0.04 m3/m3 volumetric water content (NASA SMAP mission require ment)

Data Frequency:
Data is Collected every 5 minutes and is reported 0 n an hourly basis.

A. Guide to Instruments and Methods of Observation, Geneva, Switzerland (WMO,
1996, Doc 8).

B. Federal Standard Definitions for Meteorological Services and Supporting
Research, FCM-S1-1981, Federal Coordinator for Meteorological Services and
Supporting Research.
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Keys to Success for Surface Reference Climate Obsarg
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Thank you!!




