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The objectives of the monograph are 
a. Summarize the scientific contributions of ARM (1990-2009)
b. Describe the scientific evolution of ARM
c. Provide a programmatic history 


Introduction – Ackerman	(S)


Section I: The evolving ARM concept 
A historical view of the program focusing primarily on the evolution of broad scientific questions and programmatic developments

1. Prelude – Ellingson	(S)
2. Original ARM Concept and Launch – Stokes	(S)
3. Maturing of ARM – Ackerman	(S)
4. Current configuration – Wiscombe	(S)


Section 2: The sites and supporting infrastructure 
Descriptions of the sites and their scientific roles, and sub

5. Introduction: Deploying ARM – Sisterson	(S)
6. SGP – Lamb
7. TWP – Long
8. NSA – Verlinde
9. Mobile facility – Miller	(S)
10. UAV and aircraft measurements – Schmid	(S)
11. The data system and archive – McCord
12. Data quality program – Peppler 	(S)


Section 3: Scientific contributions of ARM

Section 3.1 Radiative transfer instrumentation and theory
13. Measuring water vapor – Turner 
14. Infrared spectroscopy – Mlawer
15. RT model improvements in GCMs – Mlawer
16. Broad-band radiometry – Michalsky


Section 3.2 Cloud properties and processes
17. Development and applications of the millimeter cloud radar – Kollias and  Clothiaux
18. Cloud property retrievals (active, passive, and active-passive)  – Mace and Shupe
19. Fluxes and heating rates – McFarlane
20. Cloud resolving modeling: the GCSS story and beyond – Krueger and Randall

Section 3.3 Surface and aerosol properties
21. Surface properties and interactions – Berg, Lamb
22. Physical and optical properties, and processes – Ferrare
23. Indirect effects – Feingold
24. Aerosols in climate and climate models – Ghan and Penner
a. Aerosol challenges for climate models
i. Use of laboratory and field data to increase understanding. Ghan &Schwarz.
ii. Condensing representation of understanding to affordable treatments. Ghan&Easter 1992.
iii. Using field data to constrain and evaluate models. Ghan 2001a,b, Liu, Chuang, Penner.
b. ARM aerosol physics added to climate models (MIRAGE, IMPACT, CAM5)
i. Modal aerosol model. MIRAGE Easter. 
ii. Sectional aerosol model IMPACT Liu 2005, 2009
iii. Water uptake Kohler. Ghan 2001a
iv. Aerosol thermodynamics Zaveri
v. Internally-mixed aerosol optics (Ghan and Zaveri)
vi. Aerosol activation (Ghan, Abdul-Razzak) droplet number.
vii. Ice nucleation Liu 2007
c. Estimates of direct and indirect forcing
i. Early back-of-the-envelope estimates. Penner 1994.
ii. Sulfate direct forcing. Chuang 1997. Penner 1998. Ghan 2001c.
iii. Biomass burning aerosol direct forcing. Penner 1998.
iv. Fossil fuel aerosol direct forcing. Penner 1998.
v. [bookmark: _GoBack]Black carbon direct forcing.
vi. Sulfate cloud albedo forcing. Chuang 1997. Chuang 2002.
vii. Sulfate cloud albedo and lifetime forcing. Ghan 2001c
viii. Estimates with all anthropogenic aerosol. 
ix. Estimates with online vs offline aerosol
x. Forcing from impacts on ice nucleation. Liu 2009
xi. Semi-direct effects. Chuang 2002. Penner 2003.
xii. Impacts on temperature and the hydrologic cycle
d. Cooperating with other programs
i. ASP
ii. DOE climate modeling and SciDAC
iii. NASA MAP and IDS

Section 3.4 Extended impacts of ARM
25. The SCM concept and creation of forcing datasets – Zhang and Somerville
26. Impact on climate modeling – Randall, DelGenio, and  Klein
27. Impact on NWP – Jacob
28. Role in satellite validation – Marchand and Minnis
29. CloudNet and other European initiatives – Hogan and Crewell


Summary: Accomplishments and broader implications – Ackerman and editors	(S)
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