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Figure 11.  Simulations of the 
change in precipitation from the 
minimum to maximum of the solar 
cycle, made with the GISS Model E. 
[courtesy of G. Schmidt] 
 
 
 
 
 
 
 
 
 

 
Climate Forcing Since 1960: What Does the Moon Have to Say? Richard Keen [University of 
Colorado] proceeded to answer this question with an intriguing and novel depiction of how the 
Moon may be used to remotely sense global average optical depth – particularly for volcanic 
stratospheric aerosols, which can affect the observed brightness of the eclipsed Moon. Using the 
difference between observed and predicted brightness of a lunar eclipse, it is possible to determine 
the optical thickness of the aerosol layer. Richard showed eclipse data covering time periods of the 
Pinatubo eruption in 1991 and the Krakatau eruption in 1883. He also showed that presently 
stratospheric aerosols are near historical background levels. In another talk about novel and 
innovative techniques, Dave Young [NASA Langley Research Center, Hampton, VA] presented 
an overview of the CLARREO (Climate Absolute Radiance and Refractivity Observatory) 
Mission. CLARREO, one of the highest priority missions expressed in the NRC Earth Science 
Decadal Survey, shares several characteristics with SORCE including the need for absolute 
accuracy, the evolution from total energy measurements to spectral, and long-term continuity. One 
of the high level goals of CLARREO is the measurement of long-term trends in key climate 
variables necessary to improve climate prediction accuracy. Specifically, the absolute spectrally-
resolved measurements of terrestrial thermal emission with an absolute accuracy of 0.1 K in 
brightness temperature (99% confidence limits) and the absolute spectrally-resolved measurements 
of the solar radiation reflected from Earth.  
 
Steve Volz [NASA Headquarters] presented the final talk of the meeting, a comprehensive 
overview of NASA Earth Science new mission concepts for the future. Steve’s talk focused on two 
aspects that can be best described as where are we now and where are we going? Included in the 
discussion was a synopsis of missions on orbit (e.g. SORCE, Aqua, Aura, IceSat, AcrimSat, etc.) 
as well as missions in development, in particular, NPP, LDCM, Glory, and OCO. These missions 
cover all key scientific focus areas listed as climate variability and change, atmospheric 
composition, carbon cycle, weather, water and energy cycle, and Earth surface and interior. The 
run-out for the current NASA Earth Sciences budget reflects an acceleration in the Earth Science 
Decadal Survey mission queue as well as support NRC Decadal Survey priorities. Anticipated are 
increases in space science R&A/MO&DA to get better value from our flight missions, an increase 
space science suborbital research programs to foster PI on-ramps, technology demonstration, and 
accomplish more science, and an increase in the number of planned missions in all four of SMD’s 
science theme areas. Steve also identified the two things that primarily influence NASA’s strategic 
planning, namely the NRC Decadal Survey and the NPOESS Nunn-McCurdy Response. 
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To conclude the productive and enjoyable 5th SORCE Science Meeting Tom Woods [LASP, CU] 
summarized the excellent presentations and engaging science discussions that had occurred over 
the 2.5 days. The workshop raised several intriguing questions that the SORCE extended mission 
may answer. What is the long-term trend in TSI observations? The recent trends at current solar 
cycle minimum suggest that the solar Modern Maximum period might be on the decline. 
Continued observations by SORCE TIM and new TSI measurements from NASA Glory, ESA 
SOLAR, and ESA PICARD are expected to continue the TSI record into solar cycle 24. What is 
the solar cycle variation in the near infrared (NIR)? The SORCE SIM data yield an inverse 
relationship with solar cycle that is higher NIR levels during cycle minimum. New validation is 
anticipated for the SSI measurements with the ESA SOLAR instruments recently installed on ISS. 
How big will solar cycle 24 be? There are interesting, but conflicting, predictions for both high and 
low levels for the next maximum in 2012-2013. Time will tell which prediction, if any, is correct. 
 
 
During the Poster Reception Tuesday afternoon, attendees had an 
opportunity to peruse the contributed posters while enjoying drinks, 
appetizers and social interactions. Posters included: 
 
Douglas Allen, Dordt College, Sioux City, IA 
Using SORCE Data in the College Classroom 
 

Gary Chapman (Angie Cookson), San Fernando 
Observatory, California State University 

TSI and Ground-Based Data: What Can be Learned? 
 

Jerry Harder, LASP, University of Colorado 
Spectral Decomposition of the TSI Record Using the 
SORCE TIM and SIM Instruments 
 
 
 

Dora Preminger, San Fernando Observatory, California State University 
The Relationship between Sunspots and the Variability of the Solar Corona 
 

Martin Snow, LASP, University of Colorado 
Ultraviolet SSI Variability from two SOLSTICEs 
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Rodney Viereck, Space Weather Prediction Center, NOAA, 
Boulder, CO 

Solar EUV Observations from the NOAA GOES 13 Satellite 
 

Tom Woods, LASP, University of Colorado 
XUV Photometer System (XPS): Improved Solar Irradiance 
Algorithm Using CHIANTI Spectral Models 
 

Erik Richard, LASP, University of Colorado 
Solar Spectral Irradiance Variability in the Near-Infrared and 
Correlations to the Variability of Total Solar Irradiance during the 
Declining Phase of Solar Cycle 23 
 

David Harber, LASP, University of Colorado 
Absolute Optical Power and Irradiance Comparisons with SORCE/TIM and Glory/TIM 
Instruments 
 

Doug Lindholm, LASP, University of Colorado 
SORCE Solar Irradiance Data Products 
 

Christopher Pankratz, LASP, University of Colorado 
LASP Interactive Solar Irradiance Datacenter (LISIRD) 
 

Jae N. Lee, Stony Brook University, NY 
The Role of Solar Forcing in the Tropical Circulation 
 
 

Rock Bush, Stanford University, CA 
Michelson Doppler Imager Observations of the Solar 
Radius over Cycle 23 
 

Leif Svalgaard, ETK, Houston, TX 
Reconstructing TSI from Heliospheric Magnetic Field as Deduced 
by McCracken from Cosmic Ray Modulation 
 

Sheila Lynch, Northeast Advanced Vehicle Consortium,  
Boston, MA 

Applying Relativity to Earth Climate Data:  The Damhsa Theory 
Signs of the Inflationary Universe 
 

Guoyong Wen, NASA GSFC and UMBC 
Modeling Lunar Borehole Temperature in Order to Reconstruct 
Historical TSI and Estimate Surface Temperature in Permanently 
Shadowed Regions 
 

 
 
The SORCE team extends a hearty thanks to all participants for making the 5th Science Team 
Meeting so enjoyable, and such a success (even if it was cold in Santa Fe). Future plans are to meet 
next in Montreal, Canada, as part of the IAMAS Symposia, July 19-29, 2009. SORCE will 
participate in a special 3-day session titled “The Impact of Solar Variability on Earth” during the 
second week of the conference. The session will address all aspects of the impact of solar 
variations on the Earth’s climate, atmosphere, and oceans. As new information becomes available, 
it will be posted to the SORCE Science Meetings website –  
http://lasp.colorado.edu/sorce/meetings.html. 
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