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M H Rio, S Skachko, F Santoro, D Herdies, L Nerger

This paper is about sequential methods for data assimilation and in particular it derives the fundamentals of Kalman filtering. It also discusses the application of this method for operational oceanography and for ocean forecasting.  We found the content to be a good introduction to Kalman filtering and the simplification of it. The paper is well organized and easy to follow. The physical meaning of the equations is well discussed.

Our general impression on the overall paper is positive although the following details should be considered:

We think that the title is too general since not all sequential data assimilation methods are discussed but the focus is only on the algorithm of the Kalman filter.

We suggest a title with explicitly contains the expression ‘Kalman filter’.

Page 4, equation 9: the Gaussian assumption is not just to make the development easier, but is required to derive the Kalman filter equations.

Page 6: a clarification on the difference between filtering and smoothing methods should be added. 

Figure2: to make it more clear with annotations.

Page 8, first paragraph, line 4: instead of space measurements, measurements from space should be written.

Second paragraph: instead of space instruments, satellite-based instruments should be written.

Page 10: The term background error covariance matrix should be better defined.

Page 13: The last two sentences should be written in a more explicit way.

Page 15: replace modulus by absolute value.

Page 18, second paragraph of section 6: the simultaneous integration of n+1 perturbed model trajectories is necessary to represent an error sub space of dimension n.

Pages 18 to 20: instead of reduced space, low-dimension space should be written. Also the expression space reduction should be avoided.

Page 20: last but least paragraph should be simplified.

