Melting Below Zero Summary – Sue Flay
Lightening and frost both rely on surface melting. Surface melting is the process in which a thin liquid layer (only a few molecules deep) cooler then waters melting point forms on ice.

The science of surface melting has been debated over the centuries. The Thompson brothers believed that the thin layer of water only formed when the water molecules are compressed into a liquid structure hence liquefaction occurred. However, simple calculations proved this theory to be inaccurate, something else was happening. Bowden and Hughes suggested that at low temperatures frictional forces caused heating and hence surface melting. Yet both of these theories do not explain important aspects of ice, so we must look back to earlier opuses for complete answers. 

Although separated by two-hundred years Descartes, Faraday and Tyndall believed surface melting was merely a natural phenomenon with water existing on the surface of the ice at equilibrium and that this was an intrinsic property of all solids around their melting points. 
In 1985 experiments backed up the existence of surface melting, but now it has been shown virtually all solids undergo this process. Zhu found (by analysing ions that had been reflected off of lead) that its solid crystal structure broke down and acted as a liquid below its melting point.

Water in soil does not freeze until far before 0oC. Warmer water (with more free energy) is drawn towards colder water so it can lose energy; it does this by forming a liquid film upon the ice. This produces a large pressure opening the ground up allowing more water in which repeats the process, Wilen studied in detail.

At the base of clouds tiny water droplets freeze these rise in updrafts and collide with larger falling hailstone. In this collision charges are transferred, negative charge on the falling hailstones leaving a positive charge at the top of the cloud. When charge is transferred mass also is transferred the growing ice gains a thin layer of water. More mass was transferred then surface melting theory predicted, leading to a redevelopment of the theory.   
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