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Abstract

To avoid the difficulties of code hand writing of adjoint model of numerical model and explore the
methods of implementing adjoint model in atmospheric science with the help of open source au-
tomatic differentiation tool OpenAD/F, the OpenAD/F had been used to help getting the adjoint
model of the barotropic primitive equation model, which is widely used in theoretical analysis in
atmospheric research. The adjoint model was then used to study the sensitivity of simulated
landing typhoon strength to initial value and terrain. The study results are consistent with that
from another adjoint model implemented with help of a commercial automatic differentiation tool.
This shows that the implementation of the adjoint model in the work is successful and the work
has laid foundation for later development of more complicated adjoint models with OpenAD/F.
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Figure 1. Gradients of the cost function to the initial value and the topography. (a) to the initial value, the
contour interval is 0.005; (b) to the topography, the contour interval is 1.0e—6 gpm/m
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Figure 2. Differences of results from the two adjoint models. (a) gradient to the initial value, the contour in-
terval is 5.0e—8; (b) gradient to the topography, the contour interval is 3.0e—9 gpm/m
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