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Similarity scaling in complex terrain has proven to be a great challenge, and no unifying framework has to this
day been proposed. Instead, data from measurements over terrain of varying complexity are regularly found
to correspond to site-dependent scaling curves. Nevertheless, numerical models still employ parametrizations
based on the similarity scaling developed over flat and horizontally homogenous terrain, even over most complex
surfaces, such as regularly found in mountain areas.

In this work we use the anisotropy of the Reynolds stress tensor as a unifying framework for scaling rela-
tions in terrain of varying complexity. For this purpose we examine eleven datasets from experimental campaigns
ranging from flat terrain, through slopes of various angles, to highly complex, mountainous terrain. Results
confirm the findings recovered over flat terrain that separating the data according to anisotropy improves scaling
relations and significantly reduces the scatter between the different datasets. In addition, several measures of
complexity based on the Reynolds stress tensor are identified. These measures allow assessing and characterizing
the complexity of the terrain and directly relate to the failure of traditional scaling in complex terrain.


