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Overview of the US DOE
Atmospheric Radiation Measurement (ARM)
Climate Research Facility (ARCF)

A national user facility for the Office of Science,
Office of Biological and Environmental Research
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Improve global climate
models by developing and
testing improved
representation of cloud and
radiative processes




Objectives
ACRF National User Facility Mission Summary

B Provide the national and international
scientific community with the infrastructure
needed for scientific research on global
change

L~ Meteorclogical
Measurement
Tower

B Global change research includes the study of
alterations to climate, land productivity,
oceans, water cycle, atmospheric chemistry,
and ecological systems
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and Support
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Cloud Radar —]

Raman Lidar — ™
Flux Radiometers




ACRF Fixed Site and Mobile Facility Deployment Loca  tions
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ACRF Fixed Site Locations
Southern Great Plains
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ACRF Fixed Site Locations
Southern Great Plains




ACRF SGP Central Facility Instrumentation

SGP Central Facility Instruments

Instrument Abbreviation Categories
Aerosol Observation System AOS Aerosols
Atmospherically Emitted Radiance AERI Radiometric
Interferometer
Balloon-Borne Sounding System SONDE Atmospheric Profiling
Baseline Solar Radiation Network ' BSRN Radiometric
Broadband Radiometer Station BRS Radiometric
Carbon Dioxide Flux Measurement CO2FLX Atmospheric Carbon
Systems
Carbon Monoxide Mixing Ratio co Atmospheric Carbon
System
Aerosols
Cimel Sunphotometer CSPHOT . .
Radiometric
Disdrometer DISDROMETER Surface Meteorology

Flask Samplers for Carbon Cycle

Gases and Isotopes FLASK Atmospheric Carbon

In-situ Aerosol Profiles (Cessna AP A§r050|5 .

Aerosol Flights Airborne Observations
Radiometric

Infrared Thermometer IRT Surface/Subsurface Properties

Micropulse Lidar MPL Cloud Properties
Atmospheric Profiling

Microwave Radiometer MWR Cloud Properties
Radiometric

Microwave Radiometer - high MWRHF Radiometric

frequency

Millimeter Wavelength Cloud MMCR Cloud Properties

Radar

Multifilter Radiometer MFR Radiometric

Multifilter Radiometer and Infrared MFRIRT Aerosols
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ACRF SGP Central Facility Instrumentation (Cont’d)

Multifilter Rotating Shadowband MERSR Aerosols
Radiometer Radiometric
Narrow Field of View Zenith NFOV Cloud Properties
Radiometer Radiometric
Normal Incidence Multifilter NIMER Aerosols
Radiometer Radiometric
Optical Rain Gauge ORG Surface Meteorology
Pre;ision Carbon Dioxide Mixing PGS Atmospheric Carbon
Ratio System
Radar Wind Profiler (915 MHz) 915RWP Atmospheric Profiling
R Lid RL Aerosols
raman icar Atmospheric Profiling
Rotating Shadowband RSS BelrEie
Spectroradiometer
Aerosols
Shortwave Spectrometer SWS . .
Radiometric
Sola_r and Infrared Radiation SIRS Radiometric
Station
Surface Temperature and
Humidity Reference System for SURTHREF Surface Meteorology
Sondes
Tandem Differential Mobility TDMA Aerosols
Analyzer
Temperature, Humidity, Wind and THWAPS Surface Meteorology
Pressure Sensors
Tipping Bucket Rain Gauge RAIN Surface Meteorology
Total Sky Imager TSI Cloud Properties
Tower Temperature and Humidity TWR Surface Meteorology
Sensors
Vaisala Ceilometer VCEIL Cloud Properties
W-Band (95 GHz) ARM Cloud WACR Cloud Properties

Radar
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ACRF Fixed Site Locations
Tropical Western Pacific
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ACRF Site Locations
Tropical Western Pacific

(2003) .
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ACRF TWP Manus Facility

TWP Manus Island Instruments

Instrument
Balloon-Borne Sounding System

Ground Radiometers on Stand for

Upwelling Radiation
Infrared Thermometer

Micropulse Lidar

Microwave Radiometer

Millimeter Wavelength Cloud
Radar

Multifilter Rotating Shadowband
Radiometer

Sky Radiometers on Stand for
Downwelling Radiation
Surface Meteorological
Instruments for TWP

Total Sky Imager

Vaisala Ceilometer

Abbreviation
SONDE

GNDRAD

IRT
MPL

MWR

MMCR

MFRSR

SKYRAD

SMET

TSI
VCEIL

Categories
Atmospheric Profiling

Radiometric

Radiometric

Cloud Properties
Atmospheric Profiling
Cloud Properties
Radiometric

Cloud Properties

Aerosols
Radiometric

Radiometric

Surface Meteorology

Cloud Properties
Cloud Properties
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ACRF TWP Nauru Facllity

TWP Nauru Island Instruments

Instrument

Atmospherically Emitted Radiance

Interferometer
Balloon-Borne Sounding System

Cimel Sunphotometer

Ground Radiometers on Stand for

Upwelling Radiation
Infrared Thermometer

Micropulse Lidar

Microwave Radiometer

Millimeter Wavelength Cloud
Radar

Multifilter Rotating Shadowband
Radiometer

Sky Radiometers on Stand for
Downwelling Radiation
Surface Meteorological
Instruments for TWP

Total Sky Imager
Vaisala Ceilometer

Abbreviation
AERI

SONDE

CSPHOT

GNDRAD

IRT
MPL

MWR

MMCR

MFRSR

SKYRAD

SMET

TSI
VCEIL

Categories
Radiometric

Atmospheric Profiling
Aerosols
Radiometric

Radiometric

Radiometric

Cloud Properties
Atmospheric Profiling
Cloud Properties
Radiometric

Cloud Properties

Aerosols
Radiometric

Radiometric

Surface Meteorology

Cloud Properties
Cloud Properties
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ACRF TWP Darwin Facility

TWP Darwin, AUS Instruments

Instrument
Atmospherically Emitted
Radiance Interferometer

Balloon-Borne Sounding System

Cimel Sunphotometer

Disdrometer

Ground Radiometers on Stand for

Upwelling Radiation
Infrared Thermometer

Micropulse Lidar

Microwave Radiometer

Millimeter Wavelength Cloud
Radar

Multifilter Rotating Shadowband
Radiometer

Sky Radiometers on Stand for
Downwelling Radiation
Surface Meteorological
Instruments for TWP

Tipping Bucket Rain Gauge

Total Sky Imager
Vaisala Ceilometer

Abbreviation
AERI

SONDE
CSPHOT

DISDROMETER
GNDRAD

IRT
MPL

MWR

MMCR

MFRSR

SKYRAD

SMET

RAIN
TSI
VCEIL

Categories
Radiometric

Atmospheric Profiling
Aerosols

Radiometric

Surface Meteorology

Radiometric

Radiometric

Cloud Properties
Atmospheric Profiling
Cloud Properties
Radiometric

Cloud Properties

Aerosols
Radiometric

Radiometric

Surface Meteorology

Surface Meteorology
Cloud Properties
Cloud Properties




ACRF Fixed Site Locations
North Slope of Alaska

North Slope of Alaska
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ACRF Fixed Site Locations
North Slope of Alaska

Atgasuk (1999)
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ACRF NSA Barrow Facility

NSA Barrow Instruments

Instrument Abbreviation Categories
Atmospherically Emitted Radiance AERI Radiometric
Interferometer
Balloon-Borne Sounding System SONDE Atmospheric Profiling
Aerosols

Cimel Sunphotometer CSPHOT . .
Radiometric

G-b_and (183 GHz) Vapor GVR Peellemnaile

Radiometer

G-bgnd (183 GH_Z) Vapor GVRP Radiometric

Radiometer profiler

Grounq Radlor.ne.ters on Stand for GNDRAD Radiometric

Upwelling Radiation

Infrared Thermometer IRT Radiometric

Integrated Sounding System ISSSONDE Derived Quantities and Models

Micropulse Lidar MPL Cloud Properties
Atmospheric Profiling

Microwave Radiometer MWR Cloud Properties
Radiometric
Atmospheric Profiling

Microwave Radiometer Profiler MWRP Cloud Properties
Radiometric

Millimeter Wavelength Cloud MMCR Cloud Properties

Radar

Multifilter Radiometer MFR Radiometric

Multifilter Rotating Shadowband Aerosols

- MFRSR . .

Radiometer Radiometric

Normal Incidence Multifilter Aerosols

Radiometer NIMFR Radiometric

Radar Wind Profiler (915 MHz) 915RWP Atmospheric Profiling
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ACRF NSA Barrow Facility (Cont'd)

Sky Radio_meters_on_ Stand for SKYRAD Radiometric
Downwelling Radiation
Surface Meteorological MET Surface Meteorology

Instrumentation
Surface and Tower Meteorological

Instrumentation at NSA METTWR Surface Meteorology
Total Precipitation Sensor TPS Surface Meteorology
Total Sky Imager TSI Cloud Properties
Tower Camera TWRCAM Surface Meteorology
Tower Temperature and Humidity TWR Surface Meteorology
Sensors

Vaisala Ceilometer VCEIL Cloud Properties
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ARM Mobile Facility (AMF)
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ACRF Data Flow: Wiring Diagram

Data Management Facility
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ACRF Data Flow: Task Management Processes

ACRF Task Management

Monitor Review History

Identify Anomalies Identify Trends

Diagnose - Analyze

Identify Problem Identify Root Cause
ECR

Assign Approve

Assign Priority and Staff Approve Resources

Prescribe Re-Design
Develop a Solution Develop Modification
BCR
Correct Revise
Implement Solution - Implement Modification
Lo Document
Record History Record Baseline Change

Processes:

PIF: Problem Identification Form
ECR: Engineering Change Request
ECO: Engineering Change Order
BCR: Baseline Change Request
CAR: Corrective Action Report
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ACRF Climate Research Facility

A DOE/BER National User Facility for
Climate Observations for Climate Research

WWW.ARM.GOV
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