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As noted in our 1999 report, there are three IRC and activities GEWEX Radiation Panel (GRP) in progress under the banner of ICRCCM, including:

· Two shortwave initiatives

1.
Assessing the Interpretation and Handling of Clouds


Led by Howard Barker
2.
Intercomparison of 3D Radiation Codes - I3RC


Led by Robert Cahalan

· A new longwave study in ARM with plans to the extend to international community - Led by Bob Ellingson
The ICRCCM activities have seen substantial progress over the past year. A short report on each is given below.

Assessing the Interpretation and Handling of Clouds (Howard Barker, ICRCCM co-chair; homepage - http://reef.atmos.colostate.edu/icrccm/)
This activity was designed to assess how well 1D solar radiative transfer codes used in GCMs and NWP models:

i) treat clouds as they intend;

ii) compare amongst themselves when they operate on common profiles; and

iii) agree with 'true' values as deduced by 3D Monte Carlo algorithms.

Benchmark fluxes and heating rates were established by 3D Monte Carlo codes operating on atmospheres ranging from standard clear-sky and homogeneous overcast cloud to 3D fields of complex clouds produced by cloud-resolving models (CRMs). Then, 1D counterparts to these fields were created (i.e., profiles of cloud fraction, mean water contents, etc. - whatever someone's 1D code required) and distributed to proprietor's of 1D radiative transfer models. As of mid-July 2000, we have received:

· 26 sets of 1D results from 17 participants (some had multiple submissions; 1 set of 1D results is still to come; and three others have indicated interest)

· 5 sets of results from 3D Monte Carlo algorithms (2 Monte Carlo codes did all 4 benchmarks while 3 did only full 3D

Each participant has been provided plots for each of the 12 test cases for their use in determining the performance of their model. Each case contains: (i) a plot showing all 1D results and (ii) a corresponding plot showing the individuals 1D result(s) plotted with a succession of Monte Carlo benchmark results. 

Perhaps the biggest surprise has been the range of clear-sky results. For overhead sun and the midlatitude summer atmosphere, the range for total atmospheric absorption is almost 50 W m-2. We expected more like 25 W m-2. It's clear that the overwhelming source of the differences lie in water vapor absorptance parameterizations. Because of this, participants have been asked if they would like to see more extensive testing for clear-skies. Differences between models when plane-parallel, homogeneous clouds are included track the clear-sky results. This suggests minor differences in the treatments of optical properties for liquid clouds.

When the 3D clouds are considered the range and variance of 1D model results increases markedly. This is due to different treatments of overlapping cloud. It appears, however, that the 1D codes are handling overlap the way they intend; most assume maximum-random. A few models try to do a statistical approach to overlap thereby attempting to capture the true overlap pattern of homogeneous clouds; they do rather well. There seems to be some confusion regarding random overlap. This isn't too surprising given that the way to handle it is open to some interpretation. 

Regardless of how overlap is treated, all but a couple of codes assume plane-parallel, homogeneous clouds. Thus, though most may agree with their appropriate benchmark, they are systematically off the full 3D results due to neglect of unresolved horizontal fluctuations of cloud. For overhead sun, neglect of horizontal variations often leads to errors in estimated surface absorption of more than 75 W m-2

The results are now being discussed with the various participants, and we expect a summary report to be submitted for publication in the refereed literature during the next year.

Intercomparison of 3D Radiation Codes - I3RC (Robert Cahalan; homepage -http://climate.gsfc.nasa.gov/I3RC/)
As noted in the above referenced homepage, the goal is to compare a wide variety of three-dimensional radiative transfer methods applied to Earth's atmosphere, with a few selected cloud fields as input, and a few selected radiative quantities as output. Results will be used to guide improvements in climate models and remote sensing. NASA and the US DOE jointly fund I3RC. 21 different groups and methods from the USA, Canada, Germany and Russia participated in Phase I. The cases for Phase I were distributed from the I3RC Web site during Fall 1999, and results are now available from the Phase 1 computations, which were done independently at each institution. An international workshop on I3RC Phase 1 took place on 17-19 November 1999, in the Westward Look resort, Tucson, Arizona. Presentations at the workshop are available through the I3RC homepage that also displays 770 comparisons from three cloud fields. Phase I has shown that exact 3D methods agree on several benchmarks to tenths of a percent while approximate 3D methods, such as diffusion and discrete angle, can differ by several percent.

A second workshop, for I3RC Phase 2, will take place at this same location in November 2000. For Phase 2, each group will be given an account on a Linux server so that timing comparisons can be done. This will also facilitate the contributions of participants to an "Open Source" initiative. A proposal for phase II cases and experiments is now available on the homepage.

The schedule for year 2000 I3RC activities (month/day/year) is as follows: 

· 06/23/2000 Phase 2 cases frozen 

· 07/03/2000 Ports of codes to Linux platform due 

· 09/01/2000 Phase 2 outputs submitted 

· 10/01/2000 Phase 2 short abstracts due 

· 10/15/2000 Phase 2 extended abstracts due 

· 11/15/2000 I3RC-2000 WORKSHOP IN TUCSON
Longwave model – observation intercomparison (Robert Ellingson)
As noted in our 1999 report and presentation, the objectives of this study are to

1.
Develop a database of clear and overcast observations for comparison with GCM model calculations

2. 
Demonstrate the accuracy of LBL calculations relative to flux observations in an operational setting

3.
Ascertain the accuracy of GCM model calculations relative to observations in an operational setting

This project will be making use of data gathered by the ARM program since 1997. These data have recently been reprocessed, and we expect the internal ARM intercomparison project to begin in during the summer of 2000. The extension to the international ICRCCM community will begin early in 2001.

Note that the GCM participants in the shortwave study - Assessing the Interpretation and Handling of Clouds – have expressed an interest in extending that intercomparison to include longwave cloud parameterizations. We plan to address this interest during the coming year, and begin a suitable intercomparison should there be widespread support for this activity. Note that I3RC also has a longwave component, and it may provide 3D input to compare with 1D longwave codes.
