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There are three IRC and GEWEX Radiation Panel (GRP) activities 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 longwave study in ARM with plans to the extend to international community - Led by Bob Ellingson 

The ICRCCM activities have seen substantial progress in the shortwave arena over the past year. A short report on those 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:

   1. treat clouds as they intend;

   2. compare amongst themselves when they operate on common profiles; and

   3. 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.

Over the last year, two sets of 1D model results arrived, one set of 3D Monte Carlo results was eliminated, and three of the remaining four Monte Carlo sets were recomputed due to (relatively) minor errors or oversights. One of the 1D sets consists of LBL data from AER. Due to AER's extensive, and apparently successful, validation process over the last two years or so, their LBL results are being used as basal benchmarks for the clear-sky and overcast cases. Although they are still ironing out some details, I believe we have enough to proceed with the final presentation. I have finished a first draft of the manuscript and it has been circulated to co-authors.

In all, we have the participation of 25 1D codes submitted by 19 groups, and 4 Monte Carlos. Basically, the MCs and AER's LBL results are in near perfect agreement though the majority of 1D codes underestimate total atmospheric absorption (typically by 20 W m-2 at overhead Sun for TRO atmosphere). The 1D codes were partitioned into categories on the basis of how they handle clouds (i.e., horizontal variability, exact overlap, max/ran overlap, random overlap). For the most part, the 1D codes appear to do what they intend to: often they cluster near their respective benchmark. It is clear, however, that for 1D codes to reach the ultimate 3D benchmarks (or ICA benchmarks), they must account for both overlap and horizontal variability, something very few seem to be doing.

The majority of 1D codes fall into the max/ran overlap category. This is so popular that it almost appears as though we have entered a 1D model paradigm in which max/ran is the NWP/GCM standard! Not a good move as all evidence suggests that at NWP/GCM scales, clouds never follow max/ran overlap but rather something in between. Moreover, when horizontal variability is added to a max/ran treatment, TOA albedos are expected to be much too low (given that when homogeneous clouds are made to follow max/ran they often underestimate TOA albedo relative to full 3D benchmarks).

At this stage, the plan is to redo the benchmarks at high spectral resolution and house results on a publicly-accessible webpage (likely based at AER). This way, researchers can get input data to run tests as well as spectral benchmarks thereby enabling them to perform their own specific broadband integrations. The number of cases may be increased and will likely include ICRCCM-III LW results. The idea is that a new code can be tested easily against "community recognized" cases. Then, when publishing the new code, results of the intercomparison can be presented and the "community" will (should) be able to assess, fairly easily, the new code's strengths and limitations.

Intercomparison of 3D Radiation Codes - I3RC

(Robert Cahalan; homepage -http://climate.gsfc.nasa.gov/I3RC/)

As noted in the above referenced homepage, I3RC is intended to (1) understand and document the errors and limits of 3D methods; (2) provide 'baseline' cases for 3D code debugging and future development; (3) promote sharing of 3D radiation tools; (4) derive guidelines for 3D radiation tool selection; and (5) improve atmospheric science education in 3D radiative transfer.>

I3RC is proceeding in 3 phases. During Phase 1, now complete, several baseline radiative computations for 3D radiative transfer through Earth atmospheric clouds were defined, based upon 3 cloud fields - a 1D academic 'step' cloud field, a 2D field derived from the ARMl cloud rader ,and a 3D field derived from radiances measured by the Landsat 5 Thematic Mapper instrument. In November 1999, participating members of more than 15 research groups, representing 13 institutions in Canada, Germany, Russia and the USA, met in Tucson, Arizona USA and compared their results from the Phase 1 cloud fields. These computations involved cloud and surface only-- no gases or aerosol -- and were monochromatic, with scattering and absorption only (no emission), and were completed indepdently at participants' home institutions.

The purposes of Phase 2 of I3RC are to: (1) test participating codes, (2) make benchmarks for model development and approximate methods, (3) determine most efficient methods, (4) encourage development of efficient, general purpose Monte Carlo codes, and (5) generate interest in the wider community. The Phase2 international workshop took place on 15-17 November 2000, in the Westward Look resort, Tucson, Arizona. An abstract booklet is now available that describes the 3d radiation methods that participated in Phases 1 and 2.

Phase 3 will continue to employ the same baseline cases, but will extend the computations, and will emphasize improving and sharing radiation code, aided by working groups on "Approximations" and "Open Source". The "Approximations" group considers both deterministic and stochastic approximate methods in an attempt to gain advantages in execution time, and also to advance the understanding of 3D radiation processes. The "Open Source" subgroup hopes to develop a Monte Carlo radiative transfer model that makes state-of-the-art techniques available to a wide range of users. These working groups communicate via the I3RC bulletin board, and mail-lists -- i3rc-apps@majordomo.gsfc.nasa.gov ,andi3rc-mc-dev@majordomo.gsfc.nasa.gov . A schedule for Phase 3 activities is available at the I#RC homepage.

Longwave model - observation intercomparison

(Robert Ellingson)

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 2001. The extension to the international ICRCCM community will begin early in 2002.

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 begin a similar intercomparisonduring 2002.

