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Electromagnetic scattering of realistic complex hydrometeors is required for accurate and consistent

precipitation retrievals involving these particles. Discrete Dipole Approximation (DDA) is probably the

most popular method at present for scattering calculations of irregularly shaped targets. The computation

complexity of DDA-based algorithms is largely determined by the number of dipoles that constitute the

target. Thus, in the interest of computational economy, we wish to achieve acceptable accuracy with the

minimum number of dipoles for a given target. The maximum dipole size, and hence minimum number of

dipoles, to fulfill the objective is dictated by and must be proportional to wavelength. However, the

interface boundaries of our hydrometeor targets, i.e. between air and ice, air and liquid water, as well as

ice and water, are rarely resolved by the dipole size used for DDA calculations. When constructing the

existing OpenSSP database of solid hydrometeors, DDSCAT calculations are carried out with the same

dipole size of 50 micron to maintain target-structure consistency across a wide range of frequencies, i.e.

3-190 GHz, which barely satisfies the DDA convergence criterion for dipole size at the higher frequencies

(shorter wavelengths) and is an excessive overkill for lower frequencies (longer wavelengths). With

sub-mm instruments on the horizon for future missions, leading to much larger size parameters for the

same hydrometeors, it has become urgent to leverage more computationally efficient configurations for

the DDA method, motivating studies into the impact and sensitivity of wavelength-dependent dipole size

to the accuracy of scattering properties derived from it. We report our initial findings in this presentation.
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