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Study on the Adjoint Method in Data Assimilation
and the Related Problems

LUXian qing"’, WU Zikd"’>, GUYi, TIAN Jiwei’
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Abstract: It is not reasonable that one can only use the adjoint of model in data assimilation. The
simulated numerical experiment shows that for the tidal model, the result of the adjoint of equation is
almost the same as that of the adjoint of model: the averaged absolute difference of the amplitude be-
tween observations and simulation is less than 5.0 cm and that of the phase lag is less than 5. (. The
results are both in good agreement with the observed M , tide in the Bohai Sea and the Yellow Sea.
For comparison, the traditional methods also have been used to simulate M ; tide in the Bohai Sea and
the Yellow Sea. The initial guess values of the boundary conditions are given first, and then are ad-
justed to acquire the simulated results that are as close as possible to the observations. As the bound-
ary conditions contain 72 values, which should be adjusted and how to adjust them can only be par-
tially solved by adjusting them many times. The satisfied results are hard to acquire even gigantic ef
forts are done. Here, the automation of the treatment of the open boundary conditions is reaized
The method is unique and superior to the traditional methods. It is emphasized that if the adjoint of e-
quation is used, tedious and complicated mathematical deduction can be avoided. Therefore the ad-

joint of equation should attradt much attention.

Key words: data assimilation; variational analysis; adjoint method, tide; open boundary condition



