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REVIEW
We believe that the content and presentation of the lecture notes are well covered. However we think that the accuracy and clarity of the notes needs to be enhanced.  Therefore, we suggest that the author takes into account the following general and specific comments:

GENERAL COMMENTS

We think that the English of the paper is not in a technical style and is rather written in spoken English. We suggest a review of the style.
The acronyms like: HYCOM, OI, GODAE, OPA, CRYOSAT, MSF, ARGO, FOAM, MERCATOR, NASA, SOFA, EOF and PDF should be explained. 

The presentation of the references should be unified: indent, font size, missing pages, etc.

SPECIFIC COMMENTS

Section 2

2.2

Last sentence of page 3 should read “… is illustrated by Figure 1”.
The fonts in Figure 1 in page 3 are different than in the text.
Just after equation 8, explain more clearly the observation operator H, page 4.
2.3

The first sentence in page 5, “In equation (10), the denominator of is just …” should read “In equation (10), the denominator is just …”
2.4 

The sentence in page 6 “The analysis error covariance therefore reflects ….” should be written as “Therefore, the analysis error covariance reflects ….”

Section 3
3.2

Last sentence of the sub section in page 9, should be totally revised because is not understandable.  We believe that it should be written as “We will see after that the reduction of estimation space leads to reconsider this assumption.”

Section 4 

4.1

The reference in page 11 [Auclair and De Mey 2002] should be [Auclair and De Mey 2003]
On page 10, if  “In addition…” is removed, it could  add clarity to the sentence.
The acronym OI, could be introduced the first time mentioned on page 11.

On page 11, worlds like: huge, more or less, quite well, could be more precise.

Section 5 

5.1

In the 2nd sentence, the word like should be replaced by “(e.g….)”, “In addition” should be removed.
5.2: 
“The success of the assimilation depends ON …” instead of  “depend of”. Some words are very vague: fairly, nearly, slow…

5.4

The subsection 5.4 could be divided in two parts: theory and examples.

Page 17, middle of the page: “an assimilative…” instead of “a assimilative…”
Section 6

The reference in page 18 [Verlaan and Heemink, 1997] should be Verlaan and Heemink, [1997]

6.1

Equation (34) should end with a period.

After equation (35) it should say “where {}j is the …”

After equation (38) you should write “where I is the identity matrix. Just like the ensemble OI scheme temporal persistence of the error sub-space basis is implicitly assumed.”
In page 19 the sentence at the end of the paragraph “… of the uncertainty in the atmospheric fluxes.” should read “… for the uncertainty in the atmospheric fluxes.” 

In page 19 the sentence before the last in the last paragraph the words “r.h.s. of the” should be removed.
6.2

The sentence after equation (39) should be written as “the expression for the Kalman gain, after some mathematical manipulations, can be transformed as follows:””.

Equation (40) should end with a period.

In page 20 the term “much cheaper” should not be used, so that the sentence could read “… the inversion step gets more inexpensive …”.
After Equation (43) add the word “and” .  

The end of the sentence after equation (44) could read “… is as most equal to r, which allows recursivity in the forecast/analysis cycles.”
The sentence that starts in page 20 as “ Instead  of computing local EOF’s … “ this could be written as “Instead  of computing local EOF’s , a simplification of the analysis scheme can be design by enforcing to zero …”.
In page 21 where you write in parenthesis (if there where no data available into de region …) should read (if there where no data available in de region …)

The coma in the last sentences of the first paragraph of page 21 is after the word “domain” and not after “increase”

The first sentence of the second paragraph in page 21 could read “… locally issue, one of this is the partitioning of ...”.

The last sentence of the second paragraph in page 21 could read “… the barotropic mode and the first five baroclinic modes defined in …”.

6.3
Equation (46) should end with a period.

The sentence after equation (46) could read “… each individual member,”.
Equation (48) should end with a period.

The sentence after equation (48) could read “In order to avoid the problem … of analysis equation an ensemble of perturbed observations ŷi+1 is used in (47) instead o the original y i+1 [… 2002].”
In page 22 the term “Equation (35) figures …” makes no sense.

The sentence that starts in page 22 as “With respect to the forecast step,  …” this could be written as “With respect to the forecast step, and except for the representation of model errors, the Interpolated evolutive SEEK very much resembles de EnKF (see discussion below)”.

Section 7 

7.1

In Page 23, a coma is missing in the reference (Bennet, 1992)

7.2

In Page 25, last paragraph, the tense should be the past instead of present; this is, “Testut et al studied…”
Page 26, problem of tense in the 2nd paragraph (present instead of past); this is, “ They observe that…”

Section 8: 
8.2

Page 27: defect is unusual. “Drawback” is better.

Vertical profiles: be more accurate: 6 punctual profiles were inserted.

Page 28:

Parenthesis: (IAU) instead of (IUA)
The formula: be careful about the horizontal indices: 
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Discuss the formula: The IAU increment is constant, which is a big difference with nudging.

Section 9

In the last sentence of the 3rd paragraph write hybrid instead of “hydrid”.

In the last paragraph you mention a list of phenomena, eddy activity, mixed layer dynamics…), we think that eddy activity should be the last phenomena in the list because it is far less important than the other ones. 
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