Group 6 review of the Ichiro Fukumori' lectures ‘What is data assimilation really solving, and how is the calculation actually done?'

Note: we did not check any equations due to lack of reviewing time.

Abstract 

Presents well the lectures. 

Introduction:

Short, clear and informative. 

Section 2

Equation 1 : Why is the lower part of the matrix equation set to 0.

Sentence near bottom of page should read:

The time increment….as opposed to a single…, and corresponds to instances at which observations are available.

Explain rank deficient more clearly.

Section 3

What is meant by ‘given the right hand side b are’ (Does it mean that b is known)

The title to section 3.2 is a question that would benefit from a clear answer maybe at the beginning of the section.

Generally the section is ok with a good flow and a good reference to the diagram. The maths is well written and coherent but a little bit complex for somebody who does not have a strong background in Matrix algebra.

Section 4 

Clear and concise.

Section 5 

It would be useful to explain Riccati equations. 

Page 16, first line after eq 33: unusual way of stating something between parentheses. In any case, a period never goes inside parenthesis, isn't it?

Page 17, first paragraph, last line: same comment. This is a repetitive situation in the following paragraphs...

The maths is very complicated and hard to follow. Some of the symbols are not explained (like B(B) after eq. 29). A lot of effort is spent on deriving the formulas, which is very useful for experienced users, but more examples with realistic systems would be also illustrative and helpful for newcomers. 

Figure 4. should be placed after page 20. It is hard to distinguish the lines on the plot. 

Figure 5. should be placed on (or after) page 21. Plots are too small and their structures are hard to recognize. The meanings of ‘forecast’, ‘simulation’ and ‘analysis’ are not given in the text, which might be confusing. It is also not clear from the text are the results compared with theoretical expectation of the differences or with some analytical solution. 

It would be useful to have more information of the systems, which are using the described data assimilation and also to see the performance of some other data assimilation schemes in the same examples. 

When referring to Chapter X it is not clear what is being referred to since the lecture notes are in Chapter X. 
