RAMI4PILPS to assess shortwave radiation fluxes in Land Surface Schemes
Over the last decade or so, relatively little attention has been paid to assessing the accuracy and consistency of shortwave radiation fluxes when prescribed or generated by Land Surface Schemes (LSS) of climate and/or numerical weather prediction models. Given recent efforts to assimilate remotely sensed surface information - like albedo, leaf area index (LAI) and the fraction of photosynthetically active radiation (FAPAR) - the correct partitioning of solar radiation fluxes into an absorbed, reflected and transmitted component becomes more pertinent than ever. 
The rationale behind the RAMI4PILPS suite of experiments was formally endorsed by GLASS during the Pan-GEWEX meeting in October 2006. As such RAMI4PILPS aims at evaluating current radiative transfer formulations, look-up-table approaches and parametric solutions that quantify the shortwave radiation transfer within and beneath vegetation canopies in a manner suitable for inclusion into the LSS of climate simulation and weather prediction models. 


All RAMI4PILPS experiments focus exclusively on (solar) shortwave radiation and more specifically on its partitioning into reflected (R), absorbed (A) and transmitted (T) flux components in the visible and near-infrared spectral regions, separately. In other words, RAMI4PILPS experiments do not involve quantities pertaining to longwave radiation nor do they involve forcing terms or temporal evolutions. Instead, RAMI4PILPS experiments are ‘instantaneous snapshots’ of how direct or diffuse shortwave radiation – impinging at the top of a vegetation canopy – is partitioned into a reflected (R), absorbed (A) and transmitted (T) flux component, such that the energy balance can be written as: A = 1 - R - (1-()T, where ( is the soil albedo.

Within the RAMI4PILPS suite of experiments two different sets of test cases are proposed: 
1. structurally homogeneous environments, reminiscent of grasslands and closed forest canopies, where participants are required to deliver all three radiative surface fluxes, R, A and T on the basis of detailed spectral and structural canopy descriptions, and 

2. structurally heterogeneous environments, reminiscent of shrublands and open forest canopies, where participants are provided with a detailed canopy description and the surface reflectance, R - often available in real application from remote sensing observations - and are requested to deliver their model's estimate of the partitioning of the remaining energy into A and T. 
In all cases, the soil albedo, illumination conditions and foliage spectral properties are given. Similarly, detailed structural properties of the various canopy architectures are also provided. More information can be found on the RAMI4PILPS website: 

http://rami-benchmark.jrc.ec.europa.eu/HTML/RAMI4PILPS/RAMI4PILPS.php 

RAMI4PILPS will assess the quality of the submitted radiative fluxes by direct comparison with reference solutions obtained from credible 3-D Monte Carlo models that were identified during the third phase of the RAMI benchmarking exercise (Widlowski et al., 2007). During RAMI-3 the simulation results of six 3-D Monte Carlo models were shown to agree within 1% when evaluated in terms of energy conservation, ensemble averages and against known analytical solutions. On the basis of these simulations a reference dataset was established that now features in the RAMI On-line model checker (Widlowski et al., 2008) – a  web-based tool regularly used by the canopy reflectance modeling community to autonomously test the performance of new model versions and types. 


RAMI4PILPS thus benefits PILPS (Project for Intercomparison of Land-surface Parameterization Schemes) participants by: 1) quantifying the typical errors associated with different modes of estimating the partitioning of shortwave radiative surface fluxes in LSS; 2) identifying the impact that structural and spectral sub-grid variability may have on these flux estimates; and 3) verifying the conservation of energy at the level of the surface, as well as inconsistencies arising from the derivation of flux quantities from different sources with different levels of assumptions and simplifications. RAMI4PILPS can thus be envisaged as a quality control mechanism to assess the appropriateness of radiative flux formulations in current/future LSS in the light of assimilation efforts of remote sensing products into climate and weather prediction models.


Interested participants are asked to inform the RAMI4PILPS coordinator of their intent (rami.webadmin@jrc.it) and to submit their flux estimates before 15th March 2009 using the procedure outlined on the website. For both sets of RAMI4PILPS test cases we encourage the submission of simulation/look-up-table results from stand-alone radiation transfer models as well as modules that are part of larger simulation models, be they SVAT, NWP or regional/global circulation models. All RAMI4PILPS participants will automatically qualify as co-authors of any resulting publications in the peer reviewed scientific literature. For further information please refer to the RAMI4PILPS webpages or contact the RAMI4PILPS coordinator via the above email. 

Jean-Luc Widlowski, Kendal McGuffie, Bernard Pinty
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