Section 2:  The Sites and Supporting Infrastructure
Sisterson
I. A small group of people produced a concept for a DOE Climate Program that ultimately became the ARM Program in 1990. 

a. General goal of ARM:  to improve the performance of General Circulation Models (GCMs) and related models of the atmosphere as tools for predicting global and regional change.
b. Specific goals of ARM:  1) to improve the treatment of radiative transfer in GCMs under clear sky, general overcast, and broken cloud conditions and 2) to improve the parameterization of the properties and formation of clouds in GCMs.

II. Implementation began with the introduction of WISDM Sessions conducted by Blair Barner (?) in 1990 (I have no dates and session titles:  would be nice if someone has this info.)  The WISDOM Sessions were a series of facilitated workshops that was intended to gather the specific design requirements for the program elements identified above.

a. Individuals were identified at the various laboratories and invited to the WISM Sessions.  Detailed documents were generated.
b. The infrastructure design had three goals:  rapid deployment, long-term flexibility, and strong coupling to science.
c. High priority issues for implementation were identified:  operational versions of instruments, skilled operators for instruments, adequate training, instruments deployed to meet scientific needs, engineering to minimize weather restrictions, design of radar scanning strategies, maintenance and calibration schedule, optimization of data recovery, goals for continuous operations and intensive field campaign operations, and safety/NEPA/ and manpower load leveling.
d. Critical factors for success:  interactions among multiple scales are crucial to the physics, looking for small changes in highly variable fields, and must sample the broadest possible range of parameter space.

III. The ARM high-level programmatic structure was identified (ARM Program Plan, December 1990).  ARM was to be a multi-laboratory managed science and infrastructure components.

a. Science Team:  would be populated by successful grants through a proposal process.  A surrogate Science Team was identified to determine the scientific questions.
b. Infrastructure:  initial components were identified and  task leaders identified:  Cloud and Radiation Testbed (CART) sites (Cress, PNNL), a modeling component (Dickerson, LLNL), instruments (Wesely, ANL), site identification and selection Schwartz (BNL), site operations (Barr, LANL), data systems and arching (Melton, PNNL), and an instrument development program (Griffin, PNNL).

IV. ARM first identified a series of scientifically based hypothesis that broadly defined the temporal and spatial scales needed for observations to improve GCMs.  

a. Based on the scientific questions, a  pecific list of instrumentation was identified. 
b. Based on the spatial and temporal scales needed to improve GCMs, a generic experimental design for Cloud and Radiation Testbeds sites was identified.

V. The identification, recommendation, and justification of potential locales for ARM sites.  

a. In 1991 a panel was convened to determine and prioritize world-wide climate regions of interest that would be important to characterize for long-term ARM sites.
b. Recommended locales:  1) Mid-Continental United States, 2) Tropical Western Pacific, 3) Eastern Northern Pacific/Atlantic, 4) North Slope of Alaska, and Eastern Gulf Stream.

VI. Site Managers were identified/selected for each of the above locales:  Mid-Continental US (Sisterson, ANL), TWP (Clements, TWP), NSA (Zak), Gulf Stream (Micheal, BNL), and Oceans/Mobile Facility (Reynolds). 

a. Sisterson picked as SGP Site Manger
b. Others identified by proposals  

VII. Based on the climate regions of interest, locale analyses reports were assigned to the Site Managers in order to identify specific locations for Cloud and Radiation Testbed Sites in 1992. 
a. Ten reports were initially identified that included the five high-priority locales identified above.

VIII. Specific Sites were identified and milestones identified.  Finding limited implementation initially to three sites:  SGP, NSA-Barrow and later Atqasuk, TWP:  Manus Island, PNG; Nauru, and later Darwin, Australia.  Sites would be installed sequentially.

IX. NEPA issues identified for US based sites. 

X. The surrogate Science Team developed cloud-climate questions:  how is cloudiness distributed, what determines the distribution of cloudiness, how do clouds directly affect the atmosphere, what role does cloud fraction play in regulating or maintaining the present climate, how do clouds feed back to influence climate change?

XI. The infrastructure recognized that computational capabilities were a limitation and DOE initiated Computer Hardware, Advanced Mathematics, and Model Physics (CHAMMP), as sister program to ARM.

XII. Experimental Design:  Heart of ARM was observational sites that collected continuous high quality data at worldwide locations chosen for their climatological significance.  

a. Goal:  The overall goal of the observations was to allow systematic exploration of the performance of radiation models under a wide range of meteorological conditions.
b. Four to six permanent (fixed) sites, which would include a central facility and a network for three-dimensional meteorological mapping surrounding each central facility.
c. An in-situ sampling program operated on a continuous basis.
d. 16-25 extended observing stations distributed around the central facility covering an area comparable to a GCM grid cell.
e. A mobile ARM observing system.
f. A series of specialized intensive observing campaigns focused on the study of particular atmospheric properties and processes.

XIII. Instrumentation:  classes of instrumentation were identified.  Mentors were identified.  Roles and responsibilities were established and evolved over time

XIV. Need for and roles and responsibilities of Site Scientists and Site Advisory Committees were established.  Call for proposals.   SGP:  Lamb, TWP: Ackerman, NSA:  Stamnes.  Site Scientists provided 6 month reports on the progress of each site until sites were fully implemented.

XV. Reality:  Programmatic timelines were driven by budget and logistics.  

XVI. [bookmark: _GoBack]SGP:  Central Facility was established 1992 and the Extended and Boundary Facilities were established sequentially; TWP:  Manus Island, PNG, was established in 1996, Nauru in 1998, and Darwin in 2003;  NSA:  Barrow, Alaska,  was established in 1997, Atqasuk, Alaska, in 1999;  AMF1 in 2005, AMF2 in 2011.  Two new sites to be established in late 2013-14:  Eastern North Atlantic (ENA) fixed site at Graciosa Island, Azores, and AMF3 for a 5-ywear deployment at Oliktok, Alaska.
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