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ARM Science Goals
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* Improve the scientific understanding of the
fundamental physics related to interactions
between clouds and the radiative feedback
processes in the atmosphere.
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* To provide data products that promote the
advancement of climate models.
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ACRF Approach

m Produce high quality measurement products

m Relate observed radiative energy fluxes to
temperature, water vapor, clouds, and
surface properties

m Acquire observations over a wide range of
climatic conditions

m And, over climatically meaningful (decadal)
time scales

m Provide data freely to the science community
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Research Sites
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Established 1992

Southern Great Plains
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Presentation Notes
This map of the ARM Southern Great Plains (SGP) site siting strategy shows the locations of the various SGP facilities. SGP is the largest climate research field site in the world, with instrument clusters arrayed across approximately 55,000 square miles in north-central Oklahoma and south central Kansas. ~350KM on each side.


Research Sites

Manus 1996 Nauru 1998 Darwin 2003

Established

Tropical Western Pacific
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Presentation Notes
“Warm pool” drives deep convective clouds, which affect regional energy balance and power the global atmospheric circulation.
Affects the interannual variability of the global weather patterns; e.g., El Niño / Southern Oscillation.
Data-sparse region – few measurements available for testing and improving models.
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Research Sites

Barrow 1997 Atgasuk 1999
Established
AEE North Slope of Alaska g,
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Presentation Notes
Ice, on the ground, over the ocean, and in the air, significantly affects the radiative energy balance – the Arctic is very sensitive to climate change.
Very little water vapor in the atmosphere – strongly affects thermal (IR) energy radiating from the surface.
Source of “deep water” for thermohaline circulation.
Data-sparse region; models use parameterizations developed for mid-latitudes.


Research Sites

Shouxian, China - 2008

Established 2005

Avzze - ARM Mobile Faclility-1
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FY2009-10The ARM Mobile Facility will be deployed in the Azores to support the Clouds, Aerosol, and Precipitation in the Marine Boundary Layer (CAP-MBL) field campaign.   From April through December, the AMF will be located on Graciosa Island in the Azores, a Portuguese archipelago located about 3,900 km from the east coast of North America.  The Azores are ideally located to sample the transition from the overcast stratocumulus regime in the spring to the broken trade cumulus regime in the summer. Led by principal investigator Robert Wood, scientists involved in the campaign will use data from the AMF to study processes controlling the radiative properties and microphysics of marine boundary layer clouds, a high priority science question.The ARM Aerial Vehicles Program (AVP) will support the Routine AVP Clouds with Low Optical Water Depths (CLOWD) Optical Radiative Observations (RACORO) field campaign, led by principal investigator Andrew Vogelmann.  During this long-term campaign, the AVP will conduct routine flights at the ACRF Southern Great Plains site to sample low-altitude liquid-water clouds in the boundary layer.  The purpose is to obtain representative statistics of cloud microphysical properties needed to validate retrieval algorithms and support process studies and model simulations of boundary layer clouds and, in particular, CLOWD-type clouds. The Radiative Heating in Underexplored Bands Campaign (RHUBC-II) was selected for support by ACRF as an off-site campaign.  Led by principal investigators David Turner and Eli Mlawer, RHUBC-II will take place from August to October 2009 at a location near Cerro Chajnantor in Chile, at an altitude of more than 5,000 m. This effort is a follow-on to RHUBC-I, conducted from February 22 to March 14, 2007, at the ACRF North Slope of Alaska site in Barrow. During RHUBC-II, the same spectral band will be explored; however this absorption bands is much more transparent in the dry, low pressure conditions at Chajnantor. These conditions represent the upper troposphere that is poorly observed but important for climate studies.  Therefore, significant fundamental advances that are pertinent to reducing uncertainties in the radiation calculation of global climate models will be gained.For more information, see the latest ACRF Operations Update: http://www.arm.gov/acrf/updates.stm <http://www.arm.gov/acrf/updates.stm>  Congratulations to the science teams involved; we look forward to supporting these research efforts. 


Research Sites
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AMF2 for Marine Storm Peak, Colorado —
Environments 2010 - 2011

Target Deployment 2010
Az ARM Mobile Facility-2

Measurement

Climate Research Facility
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Presentation Notes
The core goals of the ARM Climate Research Facility (ACRF) include improving the representation of clouds in global models. To accomplish this goal, ACRF has invested considerably in creating long-term data sets from suites of ground-based remote sensors placed at climatically important locations around the world. However, the ability to covert the remote sensing measurements to cloud properties has been hampered by a critical shortage of correlative data that can be used for validation and development of new algorithms. Such correlative data sets are normally created by episodic and expensive aircraft measurements. The field deployment of the second ARM mobile facility has the potential to create a correlative data set equivalent to between 200 and 300 aircraft flights in liquid and mixed phase clouds. This will be achieved by placing the AMF2 in close proximity to an elevated platform that will be heavily instrumented with aerosol, cloud and precipitation sensors.

The Storm Peak Lab (SPL), located east of Steamboat Springs, Colorado, is a well established cloud and aerosol research facility operated by the Desert Research Institute. SPL is located at 3210m above sea level and is above cloud base 25 percent of the time during the winter season. The already extensive instrument suite at SPL will be augmented with additional state of the art instruments that are typically used for airborne cloud research by the Stratton Park Engineering Corporation (SPEC). SPL and SPEC will collect in situ cloud and precipitation property measurements while the AMF2 operates at a location approximately 2.4 km west and 500m in elevation during a winter season.

This deployment will address three long-standing ACRF objectives:

1. From a cloud property retrieval perspective, the type of clouds that will be observed during this period will range from stable liquid phase boundary layer clouds to mixed phase clouds to heavily precipitating snow. These cloud types represent some of the most unique challenges for cloud property retrievals and the full Doppler spectra from the scanning cloud radar combined with other AMF2 measurements correlated with continuous in situ data will facilitate development of new algorithms and statistically significant validation of the algorithm results.

2. The data set will be collected in a region of complex terrain. Collecting such a data set has been a long standing goal of ACRF and it will present a unique challenge and opportunity for modeling groups.

3. The extensive aerosol data set that will be collected at SPL will allow for investigation of the role of natural and anthropogenic aerosol in cloud and precipitation processes. 


Research Sites

Annual
Established 2007

ARM Aerial Facility
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Presentation Notes
Jetstream J31 - Twin Otter - Aerosol Probes


Research Sites

Pagosa Springs, CO — Integration Site Cerro Toco, Chile ~17,000 ft.

Radiative Heating in Unexplored Bands Campaign
‘ RHUBC Il - 2009
A&z

i T An “Off Site Campaign” = ore e

U.S. Department of Energy
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Presentation Notes
The Radiative Heating in Underexplored Bands Campaign (RHUBC-II) was selected for support by ACRF as an off-site campaign. Led by principal investigators David Turner and Eli Mlawer, RHUBC-II will take place from August to October 2009 at a location near Cerro Chajnantor in Chile, at an altitude of more than 5,000 m. This effort is a follow-on to RHUBC-I, conducted from February 22 to March 14, 2007, at the ACRF North Slope of Alaska site in Barrow. During RHUBC-II, the same spectral band will be explored; however this absorption bands is much more transparent in the dry, low pressure conditions at Chajnantor. These conditions represent the upper troposphere that is poorly observed but important for climate studies. Therefore, significant fundamental advances that are pertinent to reducing uncertainties in the radiation calculation of global climate models will be gained.


Field Campaigns

= Annual Process | ———

ABOUT ARM | ABOUTACRE | SCIENCE mm MEASUREMENTS | DATA | PUELICATIONS mm

User Information  Field Campaigns  Capabilities & Products ~ Organization  Operations Updates  Facility Statistics  Contacts

m Instrument and Field --
Campaign Coordinator | e

Proposals for smaller campaigns this fiscal year, and forward, are P . 1
still being considered. We are no longer accepting preproposals for use

[]
of the AMF and AVP services in FY 2010; invited full proposals are due
May 15. Preproposals for routine use of small alrcraft in FY 2008-2010 at
the Seuthern Great Plains (SGP) field site are no longer being accepted;

Invited full proposals are due April 1

ARM Climate Research Facility users regularly conduct field
campaigns to augment routine data acquisitions and to test and

[] [ ]
validate new instruments. Any field campaign which is proposed,
. planned, and implemented at one or more research sites is
referred to as an intensive operational period (IOP). IOPs are held

using the fixed and mobile sites; Southern Great Plains, North
Slope of Alaska, Tropical Western Pacific, ARM Mabile Facility
(AMF), and Aerial Vehicles Program (AVP). The AVP provides aerial measurement platforms that can be used

L]
to support experiments at the fixed sites, in conjunction with the mobile facility, or in support of other
research activities independent of the ACRF. While the ACRF does not provide direct funding for scientific

research, small amounts of funding may be provided to allow the facility to assist with logistics, the Other Field Campaign
development of datastreams and archiving, and other infrastructure activities associated with using the Information
http:// m [acrf/fc.stm
Management makes P-4, ATM. GO/ aCTT IC.S

facility.
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Measurement Approach

m Patterned after a single
column model

m Detalled characterization of
vertical column

m Spatial variations at the
surface

m Transport of mass,
momentum, and energy Iinto
and out of the domain
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Instrument Approach

Active Sensing

Passive Sensing
Maintenance and Calibration
Research Site Operations
Instrument Mentors

Atmospheric
: Radiation
‘— Measurement

Climate Research Facility Office of Science
U.S. Department of Energy



Instrumentation

m Deployment is driven by the science needs

m Configured to provide reliable, timely, high
guality, and documented observations

m The resulting data products are available
from the ARM Archive

® Instrument management Is a cooperative
effort (Instrument Team, Operations,
Engineering, and Data Quality Office)
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Instrumentation ,

= Annual process in our
science working groups

to refine approach Instrument Categories
® Instruments are Grouped «Aerosols
by Categories «Airborne Observations

«Atmospheric Carbon
«Atmospheric Profiling
*Cloud Properties
*Radiometric
eSurface Meteorology
sSurface/Subsurface
Properties
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New Instrumentation for
FY2009

Next Generation W-band (95 Ghz) Surface Albedo
3-Channel Upgrade for Scanning Measurements
Microwave Radiometer Capability AMF1
A\ @ ENERGY
Climate Rase::cs:;an;;?ty Office of Science

U.S. Department of Energy
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Presentation Notes
3-ch MWR (22 to 30 and  90 GHz) to replace current MWRs. Capable of adding 183 GHz Channel. Deployment plans for SGP CF, NSA, AMF, Darwin, Nauru, Manus, and 2 Spares. The new radiometers will have a 3rd channel that will provide twice the sensitivity to liquid water, and thus the uncertainty in the LWP retrievals should be a factor of 2 less (order of 10-15 g/m2 instead of 25-30 g/m2).


Instrument Team

m All of our Instruments have a Mentor
m Technical point of contact

m New Instrument specifications

m Calibration protocol

m Engineering, deployment, operations and
maintenance

m Data quality review
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Instrument Team ,

m Documentation for data consumers
m Consulting for data and instrument questions

m Represent Instruments within the science
community
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Instrument Documentation

& view carT PEOPLE | SITEINDEX | HOME
SEARCH

. ABOUT ARM | ABOUT ACRF | SCIENCE | SITES

INSTRUMENIS | MEASUREMENTS | DATA | PUBLICATIONS | EDUCATION m
np rumen cation Tab Contacts

= [nstrument Website
WWW.arm.gov/instruments >
7’(\ Millimeter Wavelength Cloud Radar (MMCR)

m Measurements Taken T —

General Overview

Or use the at

The MMCR systems probe the extent and composition of the ARM Archive

clouds at millimeter wavelengths. The MMCR is a
zenith-pointing radar that operates at a frequency of 35

] =
GHz. The main purpose of this radar is to determine cloud
boundaries (e.g., cloud bottoms and tops). This radar will
’ ’ also report radar reflectivity (d82) of the atmosphere up to

20 km. The radar possesses a doppler capability that will
allow the measurement of cloud constituent vertical
velocities.

Data Ordering

m Contacts, Data Quality
Assessment

= Monthly Reports

m Instrument Handbook and File
Header Descriptions

Atmospheric
A\, reiion ENERGY
‘—- Measurement
Climate Research Facility Office of Science
U.S. Department of Energy

Documentation
D] (PDF)

.
(Data Object Design Files)

Questions? Comments?
We would love to hear from you!
or call 1-888-ARM-DATA.

Y,
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Conclusion

= ARM Website www.arm.gov

m Instrument Mentors
WWW.arm.gov/instruments/mentors.php

m Data Quality dg.arm.gov

m Instrument and Field Campaign Coordinator
Jimmy.voyles@arm.gov

m ARM People Directory www.arm.gov/people

Thank You
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