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DATeS is aiming to provide a flexible and highly-extensible data assimilation testing
suite.

It seeks to provide a unified testing suite for data assimilation applications allowing data
assimilation researchers to easily compare different methodologies in different settings
with minimal coding effort.

The core of DATeS is written in Python. The main functionalities, such as model prop-
agation, filtering, and smoothing code, can be written in low-level languages such as C
or Fortran to attain high levels of computational efficiency.

It allows for easy interfacing with external third-party code written in various languages,

C1

e.g., linear algebra routines written in Fortran, analysis routines written in Matlab, or
“forecast” models written in C. This should help the researchers to focus their energy
on implementing and testing their own analysis algorithms.

The DATeS architecture abstracts the following generic components of any DA system:

1. linear algebra routines,

2. a “forecast” computer model that includes the discretization of the physical pro-
cesses,

3. error models, e.g. observation and background error,

4. an analysis methodology, e.g., a filter or a smoother.

At this stage the authors tested it on several popular test models for data assimilation:

(i) lorenz_models.Lorenz3: A class implementing the 3-variables Lorenz model Lorenz
(1963).

(ii) lorenz_models.Lorenz96: An implementation of the Lorenz96 model Lorenz (1996).

(iii) cartesian_swe_model.CartesianSWE: Cartesian shallow-water equations model
Gustafsson (1971); Navon and De-Villiers (1986) written in C, with a SWIG wrapper.

15 (iv) qg_1p5_model.QG1p5: Quasi-geostrophic (QG)model with double-gyre wind
forcing and bi-harmonic friction Sakov and Oke (2008) written in Fortran, with a F2Py
wrapper.

DATeS provides the following classes for several versions of the EnKF, the HMC family
of filters, and a vanilla implementation of the particle filter:

The authors plan to continue developing DATeS with the long-term goal of making it a
complete data assimilation testing suite that includes support for variational methods,
as well as interfaces with complex.

My main issues to address regarding this interesting contribution are:
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1. The paper has the character of a user manual and a missing essential part is that of
highlighting in detail the difficulties, both technical and theoretical to use a full physics
4- D Var operational model and its adjoint in DATeS framework.

2. They should mention and discuss use of minimization algorithms to minimize
the cost functional in particular for non-differentiable optimization.See Steward et al
(2012,2014)

3 How to implement state of the art data assimilation methods for high-dimensional
non-Gaussian problems.

See Vetra-Carvalho et al (2018)

4. How to deal with check-pointing and incremental 4-D VAR in the framework of
DaTeS.

5. How to deal with model error in weal constraint data assimilation

6.The authors should present advantages and shortcomings of DATeS as well as ex-
pectations of benefits of its use.

Due to its perceived useful application I recommend the paper be accepted subject to
addressing these medium/minor revisions.
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