
Reviewer 1

We thank Dr. Van Leeuwen for the additional comments. We have addressed all points raised in this revision, as

detailed below.

Comment:

43: ‘a proposal density’ (There are many, many possibilities!)

Response:

This suggestion has been addressed.

Comment:

48: ‘for particle filters independently in Bengtsson...’

Response:

The sentence has been modified.

Comment:

54: ‘...Markov-Chain Monte-Carlo (MCMC) ...’

Response:

The acronym has been expanded at its first occurrence.

Comment:

72: ‘Furthermore, the SGVD tends to produced biased samples.’ could be reformulated as ‘Furthermore, the

SGVD produces biased samples for finite ensemble size and only produces unbiased samples for infinite ensemble

size.’

Response:

The sentence has been reformulated as suggested.

Comment:

73: ‘Gallego and Rı́os Insua (2018) solved the bias issue by introducing stochastic noise that makes the method

unbiased for any ensemble size. Leviyev et al. (2022) provided an efficient methodology to incorporate the stochas-

tic noise, and also accelerated the convergence through a Newton method that incorporates information from the

Hessian.’

Response:

The paragraph has been reformulated following the reviewer’s suggestion.

Comment:

522: ‘in deterministic Ensemble Kalman Filters’ and ‘, if the prior ensemble contains outliers’ (A density cannot

contain outliers.)

Response:

These comments have been addressed.

Editor

We thank the Editor, Dr. Talagrand, for the additional comments. We have addressed all points raised in this

revision, as detailed below.

Comment:
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There remain acronyms that have not been explicitly expanded. For instance - ETKF (first introduced in abstract

l. 14 and in text l. 378) - LETKF (ll. 14 and 37). Concerning the latter, the authors mention l. 214 the paper

by Hunt et al. (2007) without saying that it is precisely in that paper that the LETKF was first introduced (the

connection is mentioned l. 377, but it must be mentioned earlier). Please check that all acronyms are fully developed

the first time they are used (both in the abstract and in the main text).

Response:

All acronyms have now been expanded at their first occurrence in both the abstract and the main text. In

addition, the original introduction of the LETKF by Hunt et al. (2007) is now explicitly mentioned at its first

occurrence in the main text.

Comment: L. 333, ... 10,000 cycle times. How long is a cycle here (from what I understand, there is no

assimilation there) ?

Response:

The definition of a cycle has been clarified in the text. A cycle is now explicitly defined as the observation

interval (0.05 time units), during which the nature model is integrated for 40 time steps. No data assimilation is

performed during this stage.

Comment:

Eq. (1). Model operator M not defined.

Response:

This comment has been addressed.

Comment:

L. 228, to be statistically independent,

Response:

The sentence has been corrected.

Comment:

L. 72, SGVD → SVGD

Response:

The mistake has been corrected.

Comment:

L. 151, The first term in the parenthesis ...

Response:

The suggested wording has been added.

Comment:

Ll. 254-255, In algorithm 1 below, ...

Response:

The suggested term has been added.

Comment:

There are occasional useless repetitions. For instance, sentence l. 357 just repeats ll. 346-347.

Response:

The first part of the sentence in line 358 has been deleted.
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Comment:

Typos (actually, bugs in word-processing) in ll. 49, 498 and 499 (two typos for the last one).

Response:

Typos have been corrected.
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