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1. Introduction

The effort sponsored by this agreement, a continuation of analyses begun in the 1990’s, was 
designed to provide cloud properties and top-of-the-atmosphere (TOA) radiative flux products 
from selected satellites viewing domains surrounding specified locations associated with sites 
and field programs operated in whole or part by the Department of Energy Atmospheric 
Radiation Measurement (ARM) and Atmospheric Science Research Programs. These locations 
include the “permanent” sites and positions occupied by the ARM Mobile Facilities (AMF) or 
Airborne Facilities (AAF). The datasets are made available to the ARM/ASR and general 
scientific communities to complement measurements of various parameters made from the 
instruments on the surface or airborne platforms. Together, the combined measurements provide 
a more complete characterization of the atmospheric state at large and small scales.

The calibrated and analyzed data from the various satellites are provided on a routine basis 
through two venues, the Oak Ridge National Laboratory ARM Archive and the NASA Langley 
Research Center (LaRC) Cloud and Radiation Group Observations web page. IN addition to 
sending data to the archive, near-real-time (NRT) data are produced for field programs and made 
available on the LaRC web site to support field mission planning and execution. Such services 
are provided on request. The data are documented through papers and presentations at relevant 
scientific meetings. Among the other tasks covered under this agreement are reprocessing of the 
data when improved calibrations and/or algorithms become available, validation of the results, 
and collaboration with users to tailor products to their needs.

The work conducted and data analyzed during the six-year period of performance is 
summarized in this report.

2. Data and Methodology

The satellite data analyzed under this agreement include, but are not necessarily limited to 
multispectral visible and infrared radiances measured by imagers on the GOES (Geostationary 
Operational Environmental Satellite) series, Meteosat geostationary satellites, the MTSAT 
(Multi-functional Transport Satellite) geostationary series, and the Aqua and Terra Sun- 
synchronous satellites. The data, taken at nominal resolutions from 1 to 4 km, are analyzed with 
a version of the algorithms described by Minnis et al. (2008a, b; 2011). TOA broadband 
shortwave albedos and outgoing longwave fluxes were estimated using either of two methods 
described by Minnis and Smith (1998) or Khaiyer et al. (2010, 2013). In addition to the raw or 
calibrated spectral reflectances (typically 0.65 pm) and brightness temperatures (generally 3.9,



11, and 12 or 13.3 pm) measured by the particular imager, the analyzed data provided for each 
pixel include, among others, the location; the viewing and illumination angles; the scene 
identification (e.g., cloud, clear, snow, etc.); the cloud effective temperature, height, and 
pressure; the cloud optical depth, phase, and effective particle size; the cloud-top/base height, 
temperature, and pressure; the cloud liquid or ice water path. More details can be found at 
http://www.arm.gov/xdc/xds/visst. The latency time for the permanent sites is 1 day, while the 
lag time for the field campaigns is less than 1 hour.

Data were analyzed for the domains encompassing the Southern Great Plains (SGP) sites, the 
Tropical Western Pacific (TWP) sites, the North Slope of Alaska (NSA) sites, and the Eastern 
North Atlantic (ENA) site in the Azores. The field campaigns supported during this period 
include the AMF Azores (Clouds, Aerosol, and Precipitation in the Marine Boundary Layer), the 
Small Particles in Cirrus (SPARTICUS) experiment over the central USA, the Storm Peak Lab 
Cloud Property Validation Experiment (STORMVEX) in Colorado, the CALWATER field 
campaign in California, the Middle Latitude Airborne Cirrus Properties Experiment (MACPEX) 
over the central USA, the ACRF MJO Investigation Experiment (AMIE) in the Indian Ocean, the 
Marine ARM GPCI Investigation of Clouds (MAGIC) over the northeastern Pacific, 
Observations Modeling of the Green Ocean Amazon (GO-AMAZON) campaign, and the ARM 
Cloud Aerosol Precipitation Experiment (ACAPEX) in conjunction with CALWATER-II over 
the northeastern Pacific. Data from previous field campaigns were also reanalyzed. The older 
campaigns include the Marine Stratus Radiation Aerosol and Drizzle (MASRAD) IOP in 
California, the Initiation of Convection and the Microphysical Properties of Clouds in 
Orographic Terrain (COPS) in Germany, AMF China to study aerosol indirect effects in China, 
and the VAMOS Ocean-Cloud-Atmosphere-Land Study (VOCALS) in the southeastern Pacific.

3. Summary of Accomplishments

A new web page (http://www-pm.larc.nasa.gov/ARM) was developed to centralize all of the 
LaRC cloud products provided in support of the ARM program. The page, represented in Fig.1, 
provides image links to the active permanent site NRT displays. On the sidebar, it lists links to 
pages devoted to each of the four permanent sites and to the individual field programs. The 
information provided at each link varies depending on the age of the campaign and the requested 
data. All sites contain the satellite imagery and links to the analyzed data for the site or 
campaign. Ground site pages usually include links to averages of all parameters taken within 10 
and 20 km of the site, while airborne campaign pages often include averages of the satellite- 
retrieved parameters along the flight tracks. Other information of interest is also included.

The data analyzed and provided to the archive and/or made available through the web site are 
summarized in Table 1 for the permanent sites and in Table 2 for the field campaigns. The status 
of each dataset is indicated in the following manner. No indicator denotes that the data are in the 
archive. An asterisk indicates that the data were taken before, but revised during the performance 
period and submitted to the archive. A dagger denotes that the data are not yet in the archive, but 
can be obtained from the LaRC website. Direct access to the individual site or campaign datasets 
is effected through the web site, http://www-pm.larc.nasa.gov/XXXX, where /XXXX is listed in 
the fourth column of each table. The time when the latest dataset was processed is indicated in 
the fifth column. NRT means that only the data processed in near real time are available. Data 
are being archived as quickly as possible. New formats and data sources are being reviewed and
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will permit future archival of additional datasets, such as retrievals from MODIS data. In the 
meantime, data that are not yet in the ARM archive can be accessed from the LaRC web site.

A considerable amount of documentation was produced during the performance period. The 
publications and presentations are listed in section 5. Eighteen peer-reviewed papers sponsored 
by this agreement were either published or accepted for publication. They include documentation 
of the data, comparisons or analyses with ARM surface or airborne datasets, new applications of 
the satellite data both within and outside of the ARM program, and calibration techniques. Three 
conference proceeding papers were published and, at least, 79 presentations (posters or 
PowerPoint talks) were given at national and international scientific meetings or conferences. 
The topics of the presentations are similar to those of the peer-reviewed papers. This ARM 
support effort is continuing under a new agreement.
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Fig.1. Main web page for accessing NASA LaRC ARM satellite products outside of ARM 
archive. http://www-pm .larc.nasa.gov/ ARM.
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Table 1. Analyzed ARM permanent site domain datasets. Website link is 
______________http://www-pm.larc.nasa.gov/XXXX.______________

Domain Period Satellites Link, /XXXX Process

Year

SGP 12/01/11 - 07/31/15 GOES-13 /ARM-SGP NRT

09/24/12 - 12/31/12 GOES-15 NRT

07/01/09 - 11/30/11 GOES-11 NRT

06/21/06 - 06/30/11 2011

f01/01/13 - 07/31/15 GOES-15 NRT

f 12/05/11 - 09/23/12 

f8/31/09 - 12/31/09

GOES-12 NRT

TWP 12/26/11 - 10/31/14 MTSAT-IR/2 /ARM-TWP NRT

f 11/01/14 - 03/03/15 MTSAT-2 NRT

t08/12/10 - 12/25/11 MTSAT-1R/2 NRT

f08/01/09 - 08/11/10 MTSAT-1R NRT

*10/01/07 - 12/31/07 2010

*01/01/08 - 04/30/08 2012

*05/03/03 - 10/31/05 GOES-9 2011

NSA t01/01/13 - 07/31/15 GOES-15 /ARM-NSA NRT

t@01/13/09 - 12/31/12 GOES-11/15 /RR NRT

ENA 10/01/14 - 06/30/15

t07/01/15 - 07/31/15 

t02/20/14 - 09/30/14

Meteosat-10 /ARM-ENA NRT

revision only, Wly at LaRC website, @part of North American product
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Table 2. Data from supported field campaigns. Website link is 
__________http://www-pm.larc.nasa.gov/XXXX.__________

Experiment Period Satellites Link, /XXXX Process

Year

*MASRAD 03/14/05 - 09/16/05 GOES-10 /MASRAD 2012

*AMF COPS 04/01/07 - 04/30/08 Meteosat-9 /COPS 2014

*AMF China 04/01/08 - 01/05/09 MTSAT-1R /AMF-CHINA 2014

*tVOCALS 10/14/08 - 11/13/08 GOES-10 /VOCALS 2010

AMF Azores 03/31/09 - 03/29/11 Meteosat-9 /AMF-AZORES 2015

SPARTICUS 01/14/10 - 06/25/10 GOES-11, tTerra/Aqua /ARM- SPARTICUS 2011

STORMVEX 11/08/10 - 04/23/11 GOES-11/12 /stormvex 2011

CALWATER 01/31/11 - 03/09/11 GOES-11, tTerra/Aqua /CALWATER2011 NRT

MACPEX 03/16/11 - 04/26/11 GOES-13 /MACPEX NRT

AMIE 10/01/11 - 06/20/12 MTSAT-2, FY2E /amie NRT

MAGIC 10/01/12 - 09/30/13 GOES-15 /MAGIC 2014

GO-AMAZON t02/11/14 - 12/06/14 GOES-13 /ARM-GOAMAZON 2015

12/07/14 - 09/23/15

ACAPEX/CALWATER-II 01/21/15 - 04/16/15 GOES-15 /calwater-2 NRT

revision only, tonly at LaRC website

5. Documentation Summary 

Peer-reviewed publications (18)
Brioude, J., O. R. Cooper, G. Feingold, M. Trainer, S. R. Freitas, D. Kowal, J. K. Ayers, E. Prins, P. 

Minnis, S. A. McKeen, G. J. Frost, and E.-Y. Hise, 2009: Effect of biomass burning on marine 
stratocumulus clouds off the California coast. Atmos. Chem. Phys., 9, 8841-8856.

Chang, F.-L., P. Minnis, B. Lin, M. Khaiyer, R. Palikonda, and D. Spangenberg, 2010: A modified 
method for inferring cloud top height using GOES-12 imager 10.7- and 13.3-pm data. J. Geophys. 
Res., 115, D06208, doi:10.1029/2009JD012304.

Xi, B., X. Dong, P. Minnis, and M. M. Khaiyer, 2010: A 10-year climatology of cloud cover and vertical 
distribution derived from both surface and GOES observations over the DOE ARM SGP site. J. 
Geophys. Res., 115, D12124, doi:10.1029/2009JD012800.

Wood, R., C. S. Bretherton, C. R. Mechoso, R. A. Weller, B. Huebert, F. Straneo, B. Albrecht, H. Coe, G. 
Allen, G. Vaughan, P. Daum, C. Fairall, D. Chand, L. Gallardo Klenner, R. Garreaud, C. Grados 
Quispe, D. S. Covert, T. S. Bates, R. Krejci, L. M. Russell, S. deSzoeke, A. Brewer, S. E. Yuter, A. 
Chaigneau, T. Toniazzo, P. Minnis, R. Palikonda, S. J. Abel, W. Brown, S. Williams, J. Fochesatto, 
and J. Brioude, 2010: The VAMOS Ocean-Cloud-Atmosphere-Land Study Regional Experiment 
(VOCALS-Rex): Goals, platforms, and field operations. Atmos. Chem. Phys., 11, 627-654, 
doi:10.5194/acp-11-627-2011

Doelling, D. R., C. Lukashin, P. Minnis, B. Scarino, and D. Morstad, 2012: Spectral reflectance
corrections for satellite intercalibrations using SCIAMACHY data. Geosci. Remote Sens. Lett., 9, 
119-123, doi: 10.1109/LGRS.2011.2161751.

6!



Renault, L., B. DeWitte, P. Marchesiello, S. Illig, V. Echevin, G. Cambon, M. Ramos, O. Astudillo, P. 
Minnis, and J. K. Ayers, 2012: Upwelling response to coastal jets off central Chile: A modeling study 
of the October 2000 event. J. Geophys. Res. Ocn., 117, C02030, doi:10.1029/2011JC007446.

Fridlind, A. M., A. S. Ackerman, J.-P. Caboreau, J. Fan, W. W. Grabowski, A. Hill, T. R. Jones, M. M. 
Khaiyer, G. Liu, P. Minnis, H. Morrison, L. Nguyen, S. Park, J. C. Petch, J. P. Pinty, C. Schumacher, 
B. Shipway, A. C. Varble, X. Wu, S. Xie, and M. Zhang, 2012: A comparison of TWP-ICE 
observational data with cloud-resolving model results. J. Geophys. Res., 117, D5, 
doi:10.1029/2011JD016595.

Saide, P., G. Carmichael, S. Spak, P. Minnis, and K. Ayers, 2012: Improving aerosol distributions below 
clouds by assimilating satellite-retrieved droplet number. Proc. Natl. Acad. Sci., 109, 11939-11943, 
doi:10.1073/pnas. 1205877109.

Painemal, D., P. Minnis, J. K. Ayers, and L. O’Neill, 2012: GOES-10 microphysical retrievals in marine 
warm clouds: Multi-instrument validation and daytime cycle over the Southeast Pacific. J. Geophys. 
Res., 117, D06203, doi:10.1029/2012JD017822.

Feng, Z., X. Dong, B. Xi, S. A. McFarlane, A. Kennedy, B. Lin, and P. Minnis, 2012: Life cycle of mid
latitude convective systems in a Lagrangian framework. J. Geophys. Res., 117, D23201, 
doi:10.1029/2012JD018362.

Allen, G., G. Vaughan, T. Tonlazzo, H. Coe, P. Connolly, S. Yuter, C. Burleyson, P. Minnis, and J. K. 
Ayers, 2012: Gravity wave-induced perturbations in marine stratocumulus. Quart. Jour. Royal Met. 
Soc., 139, 32-45, doi: 10.1002/qj.1947.

Mecikalski, J. R., P. Minnis, and R. Palikonda, 2013: Use of satellite derived cloud properties to quantify 
growing cumulus beneath cirrus clouds. Atmos. Res., 120-121, 192-201, doi: 
10.1016/atmosres.2012.08.017.

Creamean, J. M., K. J. Suski, D. Rosenfield, A. Cazorla, P. J. DeMott, R. C. Sullivan, A. B. White, F. M. 
Ralph, P. Minnis, J. M. Comstock, J. M. Tomlinson, and K. A. Prather, 2013: Dust and biological 
aerosols from the Sahara and Asia influence precipitation in the western U. S. Science, 339, 1572
1578, doi: 10.1126/science. 1227279.

Van Weverberg, K., A. M. Vogelmann, W. Lin, E. P. Luke, A. Cialella, P. Minnis, M. Khaiyer, E. R. 
Boer, and M. P. Jensen, 2013: The role of microphysics parameterization in the simulation of 
mesoscale convective systems and anvil clouds in the Tropical Western Pacific. J. Atmos. Sci, 70, 
1104-1128.

Long, C. N., S. A. McFarlane, A. Del Genio, P. Minnis, T. P. Ackerman, J. Mather, J. Comstock, G. G. 
Mace, M. Jensen, and C. Jakob, 2013: ARM research in the equatorial western Pacific - A decade 
and counting. Bull. Am. Meteorol. Soc., 94, 695-708, doi: 10.1175/BAMS-D-11-00137.

Jones, T. A., D. J. Stensrud, P. Minnis, and R. Palikonda, 2013: Evaluation of a forward operator to 
assimilate cloud water path into WRF-DART. Mon. Wea. Rev., 141, 2272-2289, doi: 10.1175/MWR- 
D-12-00238.1.

Fan, J., L. R. Leung, P. DeMott, J. M. Comstock, B. Singh, J. M. Tomlinson, A. White, D. Rosenfeld, K. 
Prather, P. Minnis, J. K. Ayers, and Q. Min, 2014: Aerosol impacts on California winter clouds and 
precipitation during CalWater 2011: Local pollution versus long-range transported dust. Atmos.
Chem. Phys., 14, 81-101, doi:10.5194/acp-14-81-2014.

Jones, T. A., D. J. Stensrud, L. Wicker, P. Minnis, and R. Palikonda, 2015: Simultaneous radar and 
satellite data storm-scale assimilation using an ensemble Kalman filter approach for 24 May 2011. 
Mon. Wea. Rev., 143, 165-194, doi:10.1175/MWR-D-14-00180.1.

Creamean, J. M., A. P. Ault, A. B. White, P. J. Neiman. F. M. Ralph, P. Minnis, and K. A. Prather, 2015: 
Impact of interannual variations in sources of insoluble aerosol species on orographic precipitation 
over California’s central Sierra Nevada. Atmos. Chem. Phys., 15, 6535-6548, doi:10.5194/acp-15- 
6535-2015.

Jones, T. A., K. Knopfmeier, D. Wheatley, G. Creager, P. Minnis, and R. Palikonda, 2015: Storm-scale 
data assimilation and ensemble forecasting with the NSSL Experimental Warn-on Forecast. Part 2: 
Combined radar and satellite data experiments. Wea. Forecasting, accepted.

1



Conference Proceedings (3)
Boeke, R., P. Minnis, J. K. Ayers, P.W. Heck, R. Palikonda, and R.F.Arduini, 2010: Angular

dependencies of GOES-derived cloud properties over the continental United States. Proc. AMS 13th 
Conf Atmos. Rad. and CloudPhys., Portland, OR, June 27 - July 2, CD-ROM, JP1.3.

Chang, F.-L., P. Minnis, S. Sun-Mack, L. Nyugen, and Yan Chen, 2010: On the satellite determination of 
multi-layered multi-phase cloud properties. Proc. AMS 13th Conf. Atmos. Rad. and Cloud Phys., 
Portland, OR, June 27 - July 2, JP1.10.

Khaiyer, M. M., P. Minnis, D. R. Doelling, M. L. Nordeen, R. Palikonda, D. A. Rutan, and Y. Yi, 2010: 
Improved TOA broadband shortwave and longwave fluxes derived from satellites over the Tropical 
Western Pacific. Proc. AMS 13th Conf. Atmos. Rad., Portland, OR, June 27 - July 2, P1.16.

Presentations (79)
Spangenberg, D. A., P. Minnis, F.-L. Chang, M. Khaiyer, K. Ayers, K. Bedka, and R. Palikonda, 2009: 

Update on NASA-Langley satellite cloud and radiation products for the ARM community. ARM 
Cloud Modeling Wkg. Grp. Mtg., Boulder, CO, 28 September - 2 October.

Yost, C. R., P. Minnis, J. K. Ayers, R. Palikonda, and D. Spangenberg, 2009: Parameterization of cirrus 
microphysical property profiles using GOES, CloudSat, and CALIPSO data. Eos Trans., AGU,
90(52), Fall Meet. Suppl., A13F-0295, San Francisco, CA, December 14-17.

Palikonda, R., P. Minnis, D. A. Spangenberg, J. K. Ayers, M. M. Khaiyer, Q. Z. Trepte, F. Chang, P. W. 
Heck, T. L. Chee, L. Nguyen, and M. Nordeen, 2009: Near-real-time global geostationary satellite 
cloud and radiation retrieval system. Eos Trans., AGU, 90(52), Fall Meet. Suppl., IN33D-1073, San 
Francisco, CA, December 14-17.

Dupont, E. J., G. G. Mace, P. Minnis, and R. Palikonda, 2009: Cluster analysis of growing and dissipating 
cirrus events observed by A-Train and geostationary satellite data. Eos Trans., AGU, 90(52), Fall 
Meet. Suppl., A44B-03, San Francisco, CA, December 14-17.

Brioude, J., O. R. Cooper, G. Feingold, M. Trainer, S. R. Freitas, D. Kowal, J. K. Ayers, E. Prins, P. 
Minnis, S. A. McKeen, G. J. Frost, and E. Hsie, 2009: Effect of biomass burning on marine 
stratocumulus clouds off the California coast. Eos Trans., AGU, 90(52), Fall Meet. Suppl., A13G- 
0297, San Francisco, CA, December 14-17.

Vaughan, G., G. Allen, P. Connolly, P. Minnis, T. Toniazzo, and H. Coe, 2009: Gravity waves as a causal 
mechanism for transition from closed to open cellular convection in the remote South East Pacific. 
Eos Trans., AGU, 90(52), Fall Meet. Suppl., A13J-0419, San Francisco, CA, December 14-17.

Smith, W., P. Minnis, M. Khaiyer, R. Palikonda, D. Spangenberg, Y. Yi, and K. Bedka, 2010: A 4D 
cloud water content product derived from operational satellite data for ARM. 1st Atmospheric System 
Research Sci. Team Mtg., Bethesda, MD, Mar. 15-19.

Bedka, S., P. Minnis, M. Khaiyer, and P. Heck, 2010: A comparison of GOES cloud optical property 
retrievals with ground and satellite-based reference data from SGP. 1st Atmospheric System Research 
Sci. Team Mtg., Bethesda, MD, Mar. 15-19.

Feng, Z., X. Dong, B. Xi, and P. Minnis, 2010: An evaluation of GOES microphysical property retrievals 
at anvil regions of deep convection by using MMCR and NEXRAD. 1st Atmospheric System Research 
Sci. Team Mtg., Bethesda, MD, Mar. 15-19.

Minnis, P., W. Smith, J. Ayers, F.-L. Chang, G. Hong, M. Khaiyer, R. Palikonda, D. Spangenberg, H. Yi, 
and C. Yost, 2010: Improvements in characterizing ARM cloud and radiation fields using satellite 
data. 1st Atmospheric System Research Sci. Team Mtg., Bethesda, MD, Mar. 15-19.

Khaiyer, M., P. Minnis, D. Doelling, M. Nordeen, R. Palikonda, H. Yi, and D. Rutan, 2010: Validation of 
improved TOA shortwave and longwave broadband fluxes over the ARM TWP domain. 1st 
Atmospheric System Research Sci. Team Mtg., Bethesda, MD, Mar. 15-19.

Minnis, P., W. L. Smith, Jr., J. K. Ayers, K. M. Bedka, F.-L. Chang, T. L. Chee, R. Palikonda, and D. A. 
Spangenberg, 2010: Satellite-derived cloud properties in near real time for weather and aviation 
safety. Joint Interagency Weather Res. Mtg., Boulder, CO, Mar. 23-25.

8



Allen, G., G. Vaughan, P. Connolly, P. Cook, P. Minnis, T. Toniazzo, and H. Coe, 2010: Gravity waves 
as a causal mechanism for transition from closed to open cellular convection in the remote South East 
Pacific. EGU General Assembly 2010, Vienna, Austria, May 2-7.

Feng, Z., X. Dong, B. Xi, P. Minnis and M. M. Khaiyer, 2010: Investigation of anvil cloud properties 
associated with mid-latitude deep convection by using integrated ground radar and satellite 
observations. AMS 13th Conf. Cloud Phys., Portland, OR, June 27 - July 2, 7.2.

Palikonda, R., P. Minnis, M. L. Nordeen, D. A. Spangenberg, B. Shan, P. W. Heck, Q. Z. Trepte, and T. 
Chee, 2010: Improvements to cloud detection and optical properties over snow background from 
geostationary satellite data. AMS 13th Conf. Atmos. Rad. and Cloud Phys., Portland, OR, June 27 - 
July 2, JP1.34.

Zeng, X. B. A. Albrecht, P. Minnis, and J. K. Ayers, 2010: Aerosol and liquid water path relationships in 
coastal non-drizzling marine stratocumulus over the subtropical southeastern Pacific. AMS 13th Conf. 
Cloud Phys., Portland, OR, June 27 - July 2, P2.41.

Palikonda, R., P. Minnis, D. A. Spangenberg, T. L. Chee, B. Shan, and W. L. Smith, Jr., 2010: LaRC real
time satellite-derived cloud products, application and limitation. AMS 17th Conf. Satellite 
Meteorology & Oceanography, Annapolis, MD, Sept. 27-30, P9.15.

Khaiyer, M. M., P. Minnis, D. R. Doelling, M. L. Nordeen, R. Palikonda, D. Rutan, and Y. Yi, 2010: 
Validation of broadband shortwave and longwave fluxes derived from MTSAT over the Tropical 
Western Pacific. AMS 17th Conf. Satellite Meteorology & Oceanography, Annapolis, MD, Sept. 27
30, P4.9.

Hong, G., P. Minnis, J. K. Ayers, C. R. Yost, and W. L. Smith, Jr., 2010: Nighttime retrievals of cloud 
properties from infrared radiances at 3.7, 6.7, 11.0, and 12.0 qm. AMS 17th Conf. Satellite 
Meteorology & Oceanography, Annapolis, MD, Sept. 27-30, P1.10.

Minnis, P. W. L. Smith, Jr., S. Sun-Mack, Y. Chen, D. A. Spangenberg, R. Palikonda, and R. F. Arduini, 
2010: Retrieving cloud properties over snow and ice surfaces. 3rd Intl. Symp. Recent Advances in 
Quantitative Remote Sens., Valencia, Spain, September 27-October 1, S3.1.

Minnis, W. L. Smith, Jr., L. Nguyen, R. Palikonda, D. A. Spangenberg, T. Chee, K. M. Bedka, F.-L. 
Chang, J. K. Ayers, 2010: Satellite cloud data for model verification and assimilation. Ann. 
Interagency Weather Res. Rev. and Coordination Mtg., Boulder, CO, 30 November - 2 December.

Boeke, R., P. Minnis, P. W. Heck, R. Palikonda, and R. F. Arduini, 2010: The effect of partial cloudiness 
on quantifying angular biases in GOES cloud property retrievals. 2010 AGU Fall Mtg., San 
Francisco, CA, December 13-17, A13A-0176.

Feng, Z., X. Dong, B. Xi, P. Minnis, M. Khaiyer, and A. Aghakouchak, 2010: Improving satellite-based 
instantaneous precipitation estimate using integration of ground radar and satellite dataset. 2010 AGU 
Fall Mtg., San Francisco, CA, December 13-17, H24D-05.

Feng, Z., X. Dong, B. Xi, P. Minnis, and M. Khaiyer, 2011: Integration of ground radar and satellite 
dataset for studying cloud and radiative property of deep convective systems. 91st Amer. Meteorol.
Soc. Ann. Mtg., Seattle, WA, January 24-27.

Feng, Z., X. Dong, B. Xi, P. Minnis, and M. Khaiyer, 2011: Improving GOES derived rain areal coverage 
estimate by using a hybrid WSR-88 and GOES classification for deep convective systems. 91st Amer. 
Meteorol. Soc. Ann. Mtg., Seattle, WA, January 24-27.

Chang, F.-L., P. Minnis, J. K. Ayers, M. Khaiyer, and R. Palikonda, 2011: Using ARM data to evaluate 
and improve multilayer cloud properties retrieved from the GOES-East data. 2011 Atmos. Sci. Res.
Sci. Team Mtg., San Antonio, TX, March 28 - April 1.

Feng, Z., X. Dong, B. Xi, P. Minnis, and M. Deng, 2011: A study of deep convective systems and their 
associated anvil cloud properties over the SGP through an integrated analysis of NEXRAD, GOES, 
and ARM MMCR data. 2011 Atmos. Sci. Res. Sci. Team Mtg., San Antonio, TX, March 28 - April 1.

Khaiyer, M. P. Minnis, D. R. Doelling, R. Palikonda, M. Nordeen, Y. Yi, and D. Rutan, 2011: Improved 
TOA shortwave and longwave broadband fluxes derived from the Southern Great Plains. 2011 Atmos. 
Sci. Res. Sci. Team Mtg., San Antonio, TX, March 28 - April 1.

9



McCoy, R., S. Xie, S. Klein, B. Xi, X. Dong, M. Khaiyer, P. Minnis, G. Palanisamy, and R. McCord, 
2011: Climate Modeling Best Estimate dataset (CMBE): Update and future plans. 2011 Atmos. Sci. 
Res. Sci. Team Mtg., San Antonio, TX, March 28 - April 1.

Minnis, P., W. L. Smith, Jr., Y. Yi, M. M. Khaiyer, X. Dong, B. Xi, M. L. Nordeen, and J. K. Ayers, 
2011: Comparison of cloud vertical structure from passive satellite measurements and ARM radar- 
lidar measurements. 2011 Atmos. Sci. Res. Sci. Team Mtg., San Antonio, TX, March 28 - April 1. 

Yost, C. R., P. Minnis, J. K. Ayers, R. Palikonda, D. Spangenberg, F.-L. Chang, S. Sun-Mack, P. Heck, 
and P. Lawson, 2011: Evaluation of in situ and satellite-derived cirrus microphysical properties 
during SPARTICUS. 2011 Atmos. Sci. Res. Sci. Team Mtg., San Antonio, TX, March 28 - April 1. 

Palikonda, R., P. Minnis, W. L. Smith, D. A. Spangenberg, J. K. Ayers, M. M. Khaiyer, Q. Z. Trepte, F.- 
L. Chang, P. W. Heck, M. L. Nordeen, T. Chee, and L. Nguyen, 2011: LaRC Real-time satellite 
derived products - Overview: Applications and limitations. NOAA 2011 Satellite Direct Readout 
Conf., Miami, FL, April 4-8.

Minnis, P., R. Palikonda, L. Nguyen, J. K. Ayers, R. Boeke, T. L. Chee, S. Sun-Mack, and C. Yost, 2011: 
Satellite observations of cloud properties during CalWater 2011. CalWater Post-Field Phase 
Coordination Wkshp., La Jolla, CA, June 8-10.

Minnis, P. S. Sun-Mack, R. Palikonda, Q. Z. Trepte, Y. Chen, R. F. Arduini, X. Dong, B. Xi, and K. 
Giannechi, 2011: Retrieving cloud optical properties over snow and ice covered surfaces. 2011 
EUMETSATMeteorol. Sat. Conf., Oslo, Norway, Sept. 5 - 9.

Minnis, P., R. Palikonda, F.-L. Chang, W. L. Smith, Jr., J. K. Ayers, K. Bedka, R. Boeke, Y. Chen, P. 
Heck, M. M. Khaiyer, D. A. Spangenberg, S. Sun-Mack, Q. Trepte, Y. Yi, and C. Yost, 2011: 
Updated NASA Langley cloud property retrievals. 3rd EUMETSAT Cloud Property Retrieval 
Workshop, CREW-3, 15-18 November, Madison, WI.

Painemal, D. and P. Minnis, 2011: On the dependence of albedo on the cloud microphysics over 
stratocumulus regions. AGU Fall Mtg 2011, 5-9 December, San Francisco, CA, A11B-0071.

Ayers, J. K., P. Minnis, L. Nguyen, K. Bedka, S. Bedka, R. Boeke, T. Chee, M. Khaiyer, R. Palikonda, B. 
Scarino, and D. Spangenberg, 2011: Satellite derived cloud properties over the Mid-latitude Airborne 
Cirrus Properties Experiment (MACPEX) domain. AGU Fall Mtg 2011, 5-9 December, San 
Francisco, CA, A13B-0270.

Minnis, P., L. Nguyen, R. Palikonda, J. K. Ayers, K. Bedka, S. Bedka, R. Boeke, F.-L. Chang, T. Chee,
Y. Chen, G. Hong, M. Khaiyer, D. A. Spangenberg, S. Sun-Mack, and C. Yost, 2012: Overview of 
satellite-derived cirrus properties during SPartICus and MACPEX. MACPEX/SPartICus Sci. Team 
Mtg., 18-20 January.

Yost, C. R., P. Minnis, J. K. Ayers, R. Palikonda, D. A. Spangenberg, L. Nguyen, and R. P. Lawson, 
2012: Evaluation of in-situ and satellite-derived cirrus microphysical properties. MACPEX/SPartICus 
Sci. Team Mtg., 18-20 January.

Scarino, B., D. R. Doelling, D. Morstad, P. Minnis, and C. Lukashin, 2012: The calibration of LEO and 
GEO satellite imager radiances using hyper-spectral data from SCIAMACHY. AMS 8th Ann. Symp. 
Future Oper. Environ. Satellite Sys., New Orleans, LA, 22 -26 January, P494.

Minnis, P., W. L. Smith, Jr., R. Palikonda, P. Heck, C. R. Yost, M. L. Nordeen, F. L. Chang, T. Chee, D. 
A. Spangenberg, G. Hong, J. K. Ayers, K. T. Bedka, S. Bedka, M. M. Khaiyer, Q. Trepte, B. Scarino, 
and B. Shan, 2012: Satellite cloud retrievals for ARM sites and field experiments. ASR Sci. Team 
Mtg. , Arlington, VA, 12 -16 March.
(http://asr.science.energy.gov/meetings/stm/posters/poster pdf/2012/P000693.pdf)

Scarino, B., P. Minnis, R. Palikonda, and M. Khaiyer, 2012: High-resolution skin temperature derived 
from geostationary satellite top-of-atmosphere clear-sky infrared temperature retrievals. ASR Sci. 
Team Mtg., Arlington, VA, 12 -16 March.
(http://asr.science.energy.gov/meetings/stm/posters/poster pdf/2012/P000736.pdf)

Khaiyer, M. M., M. L. Nordeen, D. Spangenberg, R. Palikonda, Y. Yi, P. Minnis, and D. R. Doelling, 
2012: Improved TOA broadband shortwave and longwave fluxes over various ARM domains. ASR

10



Sci. TeamMtg., Arlington, VA, 12 -16 March.
(http://asr.science.energy.gov/meetings/stm/posters/poster pdf/2012/P000656.pdf)

Chang, F.-L., P. Minnis, M. Khaiyer, and J. K. Ayers, 2012: How would cloud types affect the
differences in multilayer cloud amounts retrieved from satellite and ARM ARSCL data? ASR Sci. 
Team Mtg., Arlington, VA, 12 -16 March.
(http://asr.science.energy.gov/meetings/stm/posters/poster pdf/2012/P000736.pdf)

Minnis, P., R. Palikonda, M. Nordeen, T. Chee, B. Shan, and J. K. Ayers, 2012: Satellite-based cloud and 
radiation observations for AMIE. ASR Sci. Team Mtg., Arlington, VA, 12 -16 March.

Xi, B., X. Dong, S. Sun-Mack, P. Minnis, and Y. Chen, 2012: Validation of satellite retrieved marine low 
level cloud properties using ARM Azores results. CERES 18th Sci. Team Mtg., Princeton, NJ, 22-25 
October.

Jones, T., D. Stensrud, P. Minnis, and R. Palikonda, 2012: Evaluation of a cloud liquid water path 
forward operator in WRF-DART. AMS 26th Conf. Severe Local Storms, Nashville, TN, 5-8 
November.

Feng, Z., S. A. McFarlane, S. M. Hagos, X. Dong, B. Xi, A. D. Kennedy, B. Lin, and P. Minnis, 2012: 
Life cycle of deep convective systems in a Lagrangian framework: from mid-latitude to tropics. AGU 
Fall Mtg 2012, 3-7 December, San Francisco, CA, A33S-02.

Painemal, D. and P. Minnis, 2012: Satellite-based investigation of the boundary layer diurnal cycle over 
the Southeast Pacific. AGU Fall Mtg 2012, 3-7 December, San Francisco, CA, A23C-0236.

Boeke, R., P. Minnis, R. Palikonda, and F.-L. Chang, 2012: Cloud detection at extreme viewing angles 
using GOES-E and GOES-W. AGU Fall Mtg 2012, 3-7 December, San Francisco, CA, IN33G-0233.

Saide, P. E., G. R. Carmichael, S. Spak, P. Minnis, J. K. Ayers, Z. Liu, H.-C. Lin, and C. Schwartz, 2012: 
Improving aerosol distributions below clouds by assimilating satellite-retrieved cloud droplet number. 
AGU Fall Mtg 2012, 3-7 December, San Francisco, CA, A31I-06.

Yost, C. R., P. Minnis, Q. Trepte, R. Palikonda, J. K. Ayers, and D. A. Spangenberg, 2012: Using
information from prior satellite scans to improve cloud detection near the day/night terminator. AGU 
Fall Mtg 2012, 3-7 December, San Francisco, CA, A11B-0040.

Saide, P., G. Carmichael, S. Spak, P. Minnis, J. K. Ayers, Z. Liu, H. C. Lin, and C. S. Schwartz, 2013: 
Improving aerosol distributions below clouds by assimilating satellite-retrieved cloud droplet number. 
5th AMS Symp. Aerosol-Cloud-Climate Interactions, Austin, TX, January 6-10.

Jones, T. A., D. J. Stensrud, P. Minnis, and R. Palikonda, 2013: Assimilating cloud water path as a 
function of WRF cloud microphysics option. 17th AMS Conf. Integ. Obs. and Assim. Syst. Atmos., 
Oceans, and Land Surface (IOAS-AOLS), Austin, TX, January 6-10.

Minnis, P., Scarino, B., Gopalan, A., and D. R. Doelling, 2013: On the use of infrared spectral band 
adjustment factors to extend IASI to archived data. GSICSAnn. Mtg., Williamsburg, VA, Mar. 4-8.

Doelling, D., K. Khlopenkov, A. Okuyama, and P. Minnis, 2013: Development of the MTSAT-1 visible 
footprint point spread function. GSICS Ann. Mtg., Williamsburg, VA, Mar. 4-8.

Minnis, P., K. Bedka, R. Palikonda, Q. Trepte, P. Heck, B. Scarino, S. Badka, C. Yost, R. Bhatt, A.
Gopalan, K. Khlopenkov, G. Hong, and D. Doelling, 2013: Cloud and surface properties derived from 
satellite data over ARM sites. 2013 Atmos. Sci. Res. (ASR) Sci. Team Mtg., Bethesda, MD, Mar. 18
21.

Dong, X., J. Wang, J. Tian, N. Zhou, R. Stenz, B. Xi, T. Grainger, Z. Feng, P. Minnis, M. Khaiyer, S. 
Giangrande, and T. Toto, 2013: DCS cloud-precipitation properties derived from aircraft-surface- 
satellite observations during MC3E IOP. 2013 Atmos. Sci. Res. (ASR) Sci. Team Mtg., Bethesda, MD, 
Mar. 18-21.

Khaiyer, M., P. Minnis, M. Sun, D. R. Doelling, R. Boeke, and R. Palikonda, 2013: Top-of-atmopshere 
shortwave and longwave broadband fluxes derived over ARM SGP using improved techniques. 2013 
Atmos. Sci. Res. (ASR) Sci. Team Mtg., Bethesda, MD, Mar. 18-21.

Yost, C. R., P. Minnis, Q. Trepte, R. Palikonda, J. K. Ayers, and D. A. Spangenberg, 2013: Improvements 
to near-real-time cloud detection near the terminator and impact on diurnal trends of cloud properties. 
2013 Atmos. Sci. Res. (ASR) Sci. Team Mtg., Bethesda, MD, Mar. 18-21.

11



Van Weverburg, K., A. M. Vogelmann, W. Lin, E. P. Luke, A, Cialella, P. Minnis, M. Khaiyer, E. R. 
Boer, and M. P. Jensen, 2013: The role of cloud microphysics in the simulation of convective systems 
in the Tropical Western Pacific. 2013 Atmos. Sci. Res. (ASR) Sci. Team Mtg., Bethesda, MD, Mar. 18
21.

Scarino, B., P. Minnis, R. Palikonda, C. Yost, B. Shan, R. Reichle, and Q. Liu, 2013: Surface skin 
temperature from geostationary satellite data. NOAA 2013 Satellite Conf. Direct Readout, 
GOES/POES, and GOES-R/JPSS Users, College Park, MD, April 8-12.

Fan, J., L.-Y. Leung, P. J. DeMotte, J. M. Comstock, B. Singh, D. Rosenfeld, J. M. Tomlinson, A. B. 
White, H. A. Prather, and P. Minnis, 2013: Aerosol impacts on California winter clouds and 
precipitation during CalWater 2011: Local pollution versus long-range transported dust. AGU Fall 
Mtg 2013, 9-13 December, San Francisco, CA, A53J-07.

Scarino, B., P. Minnis, R. Palikonda, P. H. Heck, and K. Bedka, 2013: Land and ocean surface skin 
temperature from geostationary and low Earth orbit satellite observations. AGU Fall Mtg 2013, 9-13 
December, San Francisco, CA, GC41A-0985.

Jones, T. A., D. J. Stensrud, P. Minnis, and R. Palikonda, 2014: Assimilating satellite retrievals and radar 
observations in a convection permitting model. 26th Conf. Weather Anal. & Forecasting / 22nd Conf. 
Numerical Wea. Pred., Atlanta, GA, 4 February.

Minnis, P., W. Smith, R. Palikonda, M. Khaiyer, F.-L. Chang, C. Yost, K. Bedka, S. Bedka, D.
Spangenberg, M. Nordeen, and T. Chee, 2014: Satellite cloud and radiation retrievals for ARM and 
ASR. 2014 ASR Sci. Team Mtg., Potomac, MD, March 10-13.

Khaiyer, M., P. Minnis, C. Yost, K. Bedka, S. Kato, W. Miller, M. Nordeen, and R. Boeke, 2014: Top-of- 
atmosphere shortwave and longwave broadband fluxes using various satellites over ARM domains. 
2014 ASR Sci. Team Mtg., Potomac, MD, March 10-13.

Wood, R., M. Wyant, C. S. Bretherton, J. Remillard, P. Kollias, J. Flectcher, J. Stemmler, S. deSzoeke, S. 
Yuter, M. Miller, D. Mechem, G. Tselioudis, C. Chiu, J. Mann, E. O’Connor, X. Dong, M. Miller, V. 
Ghate, A. Jefferson, Q. Min, P. Minnis, R. Palikonda, B. Albrecht, E. Luke, C. Hannay, and Y. Lin, 
2014: The variability of clouds, aerosols, and precipitation at the Azores from 21 months of AMF 
sampling. 2014 ASR Sci. Team Mtg., Potomac, MD, March 10-13.

Painemal, D. M. Nordeen, and P. Minnis, 2014: Satellite observations during MAGIC. First MAGIC 
Workshop, Brookhaven, NY, May 5-7.

Chee, T. L., L. Nguyen, P. Minnis, D. A. Spangenberg, and J. K. Ayers, 2014: Providing standardized 
access for browsing historical geostationary satellite data: An exemplar-tool and conversion process. 
AMS 14th Conf Atmos. Rad., Boston, MA, 7-11 July, 150.

Jones, T. A., K. H. Knopfmeier, D. M. Wheatley, G. J. Creager, P. Minnis, and R. Palikonda, 2014: 
Assimilating radar and satellite data in an operational environment for Warn-on-Forecast. 27th AMS 
Conf. Severe Local Storms, Madison, WI, 2-7 November, 5.3.

Minnis, P., R. Palikonda, D. Painemal, S. Sun-Mack, D. A. Spangenberg, J. K. Ayers, K. Bedka, C. R. 
Yost, and T. L. Chee, 2014: Overview of satellite cloud products for MAGIC. ASR Fall Wkg. Grp. 
Mtg., Bethesda, MD, 17-20, November.

Scarino, B., P. Minnis, R. Palikonda, and C. Yost, 2014: View angle bias corrections of geostationary 
satellite land surface temperature measurements using an empirical model. AGU 2014 Fall Mtg., San 
Francisco, CA, 15-19 December, GC51D-0440.

Creamean, J. M., A. P. Ault, A. B. White, P. J. Neiman, F. M. Ralph, Patrick Minnis, and K. A. Prather, 
2014: Interannual variations in aerosol sources and their impact on orographic precipitation over 
California’s Central Sierra Nevada. AGU 2014 Fall Mtg., San Francisco, CA, 15-19 December, 
A53K-3343.

Khaiyer, M., P. Minnis, K. Bedka, C. Yost, S. Kato, W. Miller, A. Shrestha, M. Nordeen, and B. Scarino, 
2015: Global top-of-atmosphere broadband shortwave and longwave fluxes derived from AVHRR. 
AMS 20th Conf. Satellite Meteorol. & Oceanog., Phoenix, AZ, 4-8 January, 652.

Palikonda, R., G. Hong, Q. Z. Trepte, T. Chee, B. Scarino, D. A. Spangenberg, S. Sun-Mack, J. K. Ayers, 
F.-L. Chang, P. Minnis, W. L. Smith, Jr., K. M. Bedka, L. Nguyen, and P. M. Heck, 2015: Near-real

12



time satellite-retrieved cloud and surface properties for nowcasting and assimilation. AMS 20th Conf. 
SatelliteMeteorol. & Oceanog., Phoenix, AZ, 4-8 January, J20.3.

Jones, T. A., K. H. Knopfmeier, D. M. Wheatley, G. J. Creager, P. Minnis, and R. Palikonda, 2015:
Prototype of an ensemble radar and satellite data assimilation system for Warn-on-Forecast. AMS 20th 
Conf. Satellite Meteorol. & Oceanog., Phoenix, AZ, 4-8 January, 168.

Khaiyer. M. M., P. Minnis, K. M. Bedka, S. Bedka, F.-L. Chang, T. L. Chee, M. L. Nordeen, R. 
Palikonda, B. Scarino, W. Smith, Jr., D. Spangenberg, Q. Trepte, and C. R. Yost, 2015: Satellite- 
derived cloud and radiation retrievals over various ARM domains. 2015 ASR Science Team Mtg, 
Vienna, VA, 16-19 March.

Jones, T., K. Knopfmeier, D. Wheatley, G. Creager, P. Minnis, and R. Palikonda, 2015: The NSSL 
experimental Warn-on-forecast Sytem for ensembles (NEWS-e). 13th JCSDA Workshop on Satellite 
Data Assimilation, College Park, MD, 13-15 May.

13


