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 Concentrate instruments into 
fewer locales to provide dense, 
“mega-site” grids at the ARM 
Oklahoma and Alaska sites 

 Decommission TWP sites to 
support expansion of mega-
sites and conserve resources 

 Run high-resolution models 
(LES and/or Cloud Resolving 
Models) and Single Column 
Models over mega-sites on a 
routine basis 

 Use integrated data products 
to constrain model simulations  

Combining Observation Data with High-Resolution Models 

Phase I (2013) Faci l it ies  
and Instruments at Oliktok 

Instruments   

• In mid-September, 2013, a field team led by Sandia National Laboratories finished installing an initial collection 
of instruments at Oliktok Point, Alaska, for a new Department of Energy climate observation station.    

• This portable observatory is planned to operate for up to five years at its remote outpost near the U.S. Air 
Force’s Long Range Radar Site at Oliktok. It is ARM’s third mobile facility (AMF3) and will be the first one 
designed to operate for so long at a single location. It will complement data collected since 1997 by ARM’s long-
term site in Barrow. 

Total Sky 
Imager (TSI) 
provides time series of 
hemispheric sky images during 
daylight hours.  

Cimel Sun Photometer 
(CSPHOT) is a multi-channel, 
automatic sun-and-sky scanning radiometer that 
measures the direct solar irradiance and sky 
radiance at the Earth's surface.  

Micropulse 
Lidar (MPL) is a 
ground-based optical remote 
sensing system designed 
primarily to determine the 
altitude of clouds overhead.  

Vaisala 
Ceilometer 
(VCEIL) is a self-
contained, ground-based, 
active, remote-sensing device 
designed to measure cloud-
base height, vertical visibility, 
and potential backscatter 
signals by aerosols.  

Multifilter Rotating Shadowband 
Radiometer (MFRSR) takes spectral 
measurements of direct normal, diffuse horizontal , and total 
horizontal solar irradiances.  

Sky Radiation (SKYRAD) collection of 
radiometers provides each Atmospheric Radiation and Cloud Station 
(ARCS) with continuous measurements of broadband shortwave (solar), 
longwave (infrared), and ultraviolet irradiances for downwelling 
components.  

Microwave Radiometer 
(MWRHF) provides time-series 
measurements of column-integrated 
amounts of water vapor and liquid water. 
The instrument itself is a sensitive 
microwave receiver that detects the 
microwave emissions of the vapor and 
liquid water molecules in the atmosphere . 

Surface and Tower 
Meteorological 
Instrumentation at 
NSA (METTWR) use 
mainly conventional in situ sensors to 
measure wind speed, wind direction, air 
temperature, dew point, and humidity. 

Infrared Thermometer 
(IRT) is a ground-based radiation 
pyrometer that provides measurements of 
the equivalent blackbody brightness 
temperature of the scene in its field of view. 

Routine Modeling, Integrated Data Products 
 and the ARM Computing Infrastructure 

 

 
 

The NSA Mega-Site: 
 Include the Barrow and Oliktok sites 
 Make use of Unmanned Aircraft Systems and 

tethered balloons  
 Make use of manned aircraft to link the two 

primary facilities 
 

Vision for ARM NSA Mega-Site Aerial 
Components 

 Barrow, Oliktok  
 AMF Ship Islands 
 Tethered Balloons 
 Mini Aerial Vehicles 
 Manned Routine Flights 
 Unmanned Routine Flights 

Two U.S. Mega-Sites: Oklahoma and Alaska 

ARM is preparing to develop two mega-sites. The first at the current Southern 
Great Plains site and the second along the North Slope of Alaska. 

 
 
 
 
 
 
 
 
The Total 
Precipitation 
Sensor (TPS) 
measures atmospheric 
temperature, horizontal 
wind, and precipitation. 

 
 
 
 
 
 
 
 
 
 
 
The Radar Wind 
Profiler/Radio 
Acoustic Sounding 
System 
(RWP/RASS) 
measures wind profiles and 
backscattered signal strength 
between (nominally) 0.1 km and 
5 km and virtual temperature 
profiles between 0.1 km and 
2.5 km. 

 
 
 
 
 
 
 
 
 
 
 
The Raman Lidar 
(RL) is an active, ground-
based laser remote sensing 
instrument that measures 
vertical profiles of water-
vapor mixing ratio and several 
cloud- and aerosol-related 
quantities. 

 
 
 
 
 
 
 
 
 
 
 
 
RADARS: 
Ka/W-SACR (Ka- and 
W-Band, λ ~ 8 mm and 3 mm): 
Uses a klystron and operates in 
depolarization mode with 
horizon-to-horizon scanning 
capability.  

C-SAPR (C-Band, λ ~ 5 
cm): High-powered magnetron 
systems (300 kW C-SAPR), 
pencil beam with horizon-to-
Zenith for C-SAPR. 

KAZR – Ka-Band 
Zenith Radar (λ ~ 8 
mm): Uses a burst pulse to cover 
the blind zone.  

PHASE II (2014) Faci l it ies  
and Instruments at Oliktok  

Instruments 
 
 
 
 
 
 
 
 
 
 
 
The Eddy 
Correlation (ECOR) 
Flux Measurement 
System provides in situ, 
half-hour measurements of the 
surface turbulent fluxes of 
momentum, sensible heat, latent 
heat, and carbon dioxide. The 
fluxes are obtained with the 
eddy covariance technique, 
which involves correlation of 
the vertical wind component 
with the horizontal wind 
component, the air temperature, 
the water vapor density, and 
the CO2 concentration. 

 
 
 
 
 
 
The Doppler 
Lidar (DL) is an 
active remote sensing 
instrument that 
provides range- and 
time-resolved 
measurements of radial 
velocity and attenuated 
backscatter. 

The Multi-Angle Snowflake Camera 
(MASC) takes 9 to 37 micron resolution stereographic 
photographs of hydrometeors. 

The Atmospheric 
Emitted Radiance 
Interferometer 
(AERI) measures the 
absolute infrared spectral 
radiance (watts per square 
meter per steradian per 
wavenumber) of the sky directly 
above the instrument. 

 
In addition to changes in ARM observations, the facility reconfiguration will include 
routine model simulations. These simulations will serve two communities: 
 Non-modelers who would benefit by working with model output  
 Modeling community who will benefit from having a consistent library of forcing data 

sets and data analysis tools 
 

Models under discussion range from LES and Cloud Resolving Models to Single Column 
Models and GCM (e.g. using a refined grid over the mega-sites). At the recent SGP-
focused workshop, WRF and SAM were put forward as two likely candidates for high-
resolution modeling. 
 
Other points of discussion include domain size, resolution, methods of forcing, and 
output requirements (how much to save) 
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