Regular triangle approximation for reduced-order Kalman filter

Naoki HIROSE!, Satoshi YAMASHITA? Toru SAMESHIMA?, Katsumi TAKAYAMA?
'Research Institute for Applied Mechanics, Kyushu University
Unterdisciplinary Graduate School of Engineering Sciences, Kyushu University

3Institute of Environmental Informatics, IDEA Consultants, Inc.

Number of error covariance elements is intentionally reduced in sparse assimilation modeling.
Here, we compare three regular coarse geometries—triangle, square, and hexagon grid
systems to minimize computational requirements in Kalman filtering using a northwestern
Pacific model. This study finds that the triangular approximation is more accurate than the
others in terms of spatial interpolation from 529 low-resolution points (Ax~1.25°) to 122,996
high-resolution points (Ax=1/12°). The accuracy interpolated from the triangular grid is
particularly notable for isotropic distribution (e.g., sea surface height or water temperature).
However, the difference between the first two geometries tends to diminish for anisotropic
case (e.g., velocity components). In an actual implementation of the reduced-order Kalman
filter, a surprisingly large difference is observed between the regular triangular and square

approximations.



