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A study of Parsivel and rain gauge flow simulations and
raindrop trajectories
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Abstract

When the wind passes through an obstacle, part of the airflow will be blocked by the obstacle to produce
upstream vortex, and part of the airflow will flow over and on both sides at the windward front edge of the
obstacle, and generate a corner flow at the edge of the windward side of the obstacle. In reality, the airflow will
be affected by the instrument which may cause deviations in the measurement. For Parsivel and rain gauge, this
effect will change when the wind direction is different. This may lead to rainfall measurement bias.

In this study, we first established 3D models of Parsivel and rain gauge through SketchUp, and used
computational fluid dynamics (Computational Fluid Dynamics, CFD) software to simulate the wind fields
passing through Parsivel and rain gauge at different wind directions and speeds. In addition, we use the simulated
wind field to compute the raindrop falling trajectories using the fourth-order Runge-Kutta method. Here we use
the backward tracing to find the area where the raindrop was falling from to discuss the rainfall amount in term

of the area. The XYZ of the simulation domain is 10mx10mx5m and the grid resolution is 0.1mx0.1cmx0.1cm.
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