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1 Books on Data Assimilation

- M. Asch, M. Bocquet and M. Nodet, 2017. Data Assimilation Methods, Algorithms, and Applications.
SIAM, ISBN 978-1-611974-53-9.
- G. Evensen, F. C. Vossepoel, P. J. van Leeuwen (2022). Data Assimilation Fundamentals: A
Unified Formulation of the State and Parameter Estimation Problem. Springer Cham. 245 pages.
https://doi.org/10.1007/978-3-030-96709-3
- A. H. Jazwinki, 1970. Stochastic processes and filtering theory. Academic Press, New York.
- K. Law, A. Stuart, K. Zygalakis 2015. Data Assimilarion: a Mathematical Introduction. Springer,
doi:10.1007/978-3-319-20325-6.
- G. Nakamura and R. Potthast. 2015. Inverse modeling. IOP Publishing, ISBN 978-0-7503-1218-9,
doi:10.1088/978-0-7503-1218-9.
- S. Reich and C. Cotter, 2015. Probabilistic forecasting and bayesian data assimilation. Cambridge
University Press.
- D. Simon, 2006. Optimal State Estimation. John Wiley & Sons. New York. 552 pages.
- P. J. van Leeuwen, Y. Cheng and S. Reich, 2015. Nonlinear data assimilation. Springer, doi:10,1007/978-
3-319-18347-3.

2 DA in general

- R. N. Bannister, 2017. A review of operational methods of variational and ensemble-variational data
assimilation. Quarterly Journal of the Royal Meteorological Society, 143, 703: 607–633.
- A. Carrassi, M. Bocquet, L. Bertino, L., G. Evensen, 2018. Data assimilation in the geosciences: An
overview of methods, issues, and perspectives. Wiley Interdisciplinary Reviews: Climate Change, 9,(5),
e535.
- R. H. Reichle, 2008. Data assimilation methods in the Earth sciences. Advances in Water Resources,
31 (11), 1411–1418.

3 Variational

- R. N. Bannister, 2008. A review of forecast error covariance statistics in atmospheric variational
data assimilation. II: Modelling the forecast error covariance statistics. Q.J.R. Meteorol. Soc., 134,
1971-1996.
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- F-X. Le Dimet, O. Talagrand, 1986. Variational algorithms for analysis and assimilation of meteoro-
logical observations: theoretical aspects. Tellus A, 38A, 97-110.
- D. F. Parrish and J. C. Derber, 1981. The National Meteorological Center’s spectral statistical inter-
polation analysis system. Mon. Weather Rev., 120, 1747-1763.
- T. W. Schlatter, 2000. Variational assimilation of meteorological observations in the lower atmosphere:
a tutorial on how it works. Journal of atmospheric and solar-terrestrial physics, 62 (12), 1057–1070.
- O. Talagrand and O. Courtier, 1987. Variational assimilation of meteorological observation with the
adjoint vorticity equation. I: Theory. Quart. J. Roy. Meteorol. Soc., 130, 2233-2251.
- Y. Tremolet, 2004. Diagnostics of linear and incremental approximations in 4D-Var. Q. J. R. Meteo-
rol. Soc., 130, 2233-2251.
- Y. Tremolet, 2006. Accounting for an imperfect model in 4D-Var. Q. J. R. Meteorol. Soc., 132,
2483–2504.
- Y. Tremolet, 2007. Incremental 4D-Var convergence study. Tellus A, 59, 706-718.
- T. Tsuyuki, 2014. Deterministic predictability of the most probable state and reformulation of varia-
tional data assimilation. J. Meteor. Soc. Japan, 92, 599-622.

4 Ensemble Kalman filter

- J. Amezcua, K. Ide, E. Kalnay and S. Reich, 2014. Ensemble transform Kalman-Bucy filters. QJRMS,
140, 995-1004.
- J. Amezcua, K. Ide, C. H. Bishop and E. Kalnay, 2012. Ensemble clustering in deterministic ensemble
Kalman filters. Tellus A, 64, 18039. ISSN 1600-0870 doi: 10.3402/tellusa.v64i0.18039.
- J.Anderson and S. Anderson, 1999. A Monte-Carlo implementation of the non-linear filtering problem
to produce ensemble assimilations and forecasts. Mon. Wea. Rev., 127, 2741–2758.
- J. Anderson, 2001. An ensemble adjustment filter for data assimilation. Mon. Weather Rev., 129,
2884–2903.
- C. Bishop, B. Etherton and S. Majumdar, 2001. Adaptive sampling with the ensemble transform
Kalman filter. Part I: Theoretical aspects. Mon. Wea. Rev, 129, 420-436.
- G. Burgers, P.J. van Leeuwen and G. Evensen, 1998. Analysis scheme in the ensemble Kalman filter.
Mon. Wea. Rev., 1126, 1719–1724. - G. Evensen, 1994. Sequential data assimilation with a nonlinear
quasi-geostrophic model using Monte-Carlo methods to forecast error statistics. J. Geophys. Res., 99,
10143–10162. - G. Evensen and P. J. van Leeuwen, 2000. An Ensemble Kalman Smoother for Nonlinear
Dynamics. Mon. Wea. Rev., 128, 1852-1867.
- G. Evensen, 2003. The ensemble Kalman filter: theoretical formulation and practical implementation.
Ocean Dyn., 53, 343–367.
- G. Evensen, 2006. Data assimilation: the ensemble Kalman filter. Springer.
- P. L. Houtekamer and H. L. Mitchell, 1998. Data assimilation using an ensemble Kalman filter tech-
nique. Mon. Wea. Rev., 126, 796-811.
- B. R. Hunt, E. J. Kostelich and I. Szunyogh, 2007. Efficient data assimilation for spatiotemporal
chaos: a local ensemble transform Kalman filter. Phys. D, 230, 112-126.
- R. E. Kalman, 1960. A new approach to linear filtering and prediction problems. Trans. of the ASME,
Jour. of Bas. Engin. D, 82, 35-45.
- R. E. Kalman and R. Bucy, 1961. New results in linear filtering and prediction problems. Trans. of
the ASME, Jour. of Bas. Engin. D, 83, 95-108.
- W. G. Lawson and J. A. Hansen, 2004. Implications of stochastic and deterministic filters as ensemble-
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based data assimilation methods in varying regimes of error growth. Mon. Wea. Rev., 132, 1966-1981.
- J. Lei, P. Bickel and C. Snyder, 2010. Comparison of Ensemble Kalman filters under Non-Gaussianity.
Mon. Wea. Rev., 138, 1293-1306.
- D. M. Livings, S. L. Dance and N. K. Nichols, 2008. Unbiased ensemble square root filters. Phys. D,
237, 1021-1028.
- E. Ott, B. Hunt, I. Szunyogh, A. Zimin, E. Kostelich, M. Corazza, E. Kalnay, D. Patiland J. Yorke,
2004. A local ensemble Kalman filter for atmospheric data assimilation. Tellus A, 56, 415-428.
- D. T. Pham, 2001. Stochastic Methods for sequential data assimilation in strongly nonlinear systems.
Mon. Wea. Rev., 129, 1194–1207. - W. Sacher and P. Bartello, 2008. Sampling errors in ensemble
Kalman filtering. Part I: Theory. Mon. Wea. Rev., 136, 3035-3049.
- M. K. Tippett, J. L. Anderson, C. H. Bishop, T. M. Hamill, J. S. Whitaker, 2003. Ensemble square-
root filters. Mon. Wea. Rev., 131, 1485–1490.
- X. Wang, C. Bishop, and S. Julier, 2004. Which is better, an ensemble of positive-negative pairs or a
centered spherical simplex ensemble? Mon. Wea. Rev., 132, 1590-1605.
- J. S. Whitaker and T. M. Hamill, 2002. Ensemble data assimilation without perturbed observations.
Mon. Weather Rev., 130, 1913-1927.

5 Hybrids

- M. Bonavita, E. Holm, L. Isaksen, M. Fisher, 2016. The evolution of the ECMWF hybrid data as-
similation system. Q.J.R. Meteorol. Soc., 142, 287-303.
- M. Buehner 2005. Ensemble-derived stationary and flow- dependent background error covariances:
Evaluation in a quasi-operational NWP setting. Q. J. R. Meteor. Soc., 131, 1013–1043.
- M. Buehner, P. L. Houtekamer, C. Charette, H. L. Mitchell and B. He, 2010a. Intercomparison of
variational data assimilation and the ensemble Kalman filter for global deterministic NWP. Part I:
Description and single-observation experiments. Mon. Weather. Rev., 138 (5), 1550-1566.
- M. Buehner, P. L. Houtekamer, C. Charette, H. L. Mitchell and B. He, 2010b. Intercomparison of
variational data assimilation and the ensemble Kalman filter for global deterministic NWP. II: One-
month experiments with real observations. Mon. Weather. Rev., 138 (5), 1567-1586.
- A. M. Clayton, A. C. Lorenc, and D. M. Barker, 2013. Operational implementation of a hybrid en-
semble/4DVar global data assimilation system at the Met Office. Q.J.R. Meteor. Soc., 139, 1445-1461.
- D. Fairbarn, S. Pring, A. Lorenc and I. Roulsone, 2014. A comparison of 4DVAR with ensemble data
assimilation methods. Q.J.R. Meteorol. Soc., 140, 281-294.
- M. Goodliff, J. Amezcua and P. J. van Leeuwen, 2015. Comparing hybrid data assimilation methods
on the Lorenz 1963 model with increasing non-linearity. Tellus A, 67, 26928.
- C. Liu, Q. Xiao and B. Wang, 2008. An ensemble-based four-dimensional variational data assimilation
scheme. Part I: Technical formulation and preliminary test. Mon. Wea. Rev., 136 (9), 3363-3373.
- A.C. Lorenc, N. Bowler, A. Clayton, S. Pring and D. Fairbairn, 2015. Comparison of Hybrid-4DEnVar
and Hybrid-4DVar Data Assimilation Methods for Global NWP. Mon. Wea. Rev., 143, 212-229.
- X. Wang, C. Snyder and T. M. Hamill, 2007. On the Theoretical Equivalence of Differently Proposed
Ensemble 3DVAR Hybrid Analysis Schemes. Mon. Wea. Rev., 135, 222-227.
- M. Zupanski, M. 2005. Maximum likelihood ensemble filter: theoretical aspects. Mon. Wea. Rev.,
133 (6), 171-1726.
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6 Particle filters

- M. Ades and PJ van Leeuwen, 2013. An exploration of the equivalent weights particle filter. Q. J. R.
Meteorol. Soc. 139(672), 820–840.
- A. Chorin and X. Tu, 2009. Implicit sampling for particle filters. Proc. National Acad. Sci. USA
106: 17 249–17 254.
- A. Doucet, S. Godsill and C. Andrieu. 2000. On sequential Monte-Carlo sampling methods for
Bayesian filtering. Statist. Comput., 10, 197–208.
- A. Doucet A, N. de Freitas and N. Gordon, 2001. Sequential monte-carlo methods in practice. Springer-
Verlag: Berlin.
- L. Kuznetsov, K. Ide K and C. Jones, 2003. A method for assimilation of Lagrangian data. Monthly
Weather Review 131(10), 2247–2260.
- C. Snyder, T. Bengtsson, P. Bickel and J. Anderson. 2008. Obstacles to high-dimensional particle
filtering. Mon. Wea. Rev., 136, 4629–4640.
- E. T. Spiller, A. Budhiraja, K. Ide K and C. K. Jones, 2008. Modified particle filter methods for
assimilating Lagrangian data into a point-vortex model. Physica D: Nonlinear Phenomena, 237(10),
1498–1506.
- P. J. van Leeuwen, 2009. Particle filtering in geophysical systems. Mon. Wea. Rev., 137, 4089–4114.
- P. J. van Leeuwen, 2010. Nonlinear data assimilation in geosciences: an extremely efficient particle
filter. Q. J. R. Meteorol. Soc., 136, 1991–1999.
- M. Zhu, P. J. van Leeuwen and J. Amezcua (2016). An equivalent weights implicit particle filter.
Quarterly Journal of the Royal Meteorological Society, DOI: 10.1002/qj.2784.

7 Other non-Gaussian methods

- J. L. Anderson, 2010. A non-Gaussian ensemble filter update for data assimilation. Mon. Wea. Rev.,
138, 4186-4198.
- C. H. Bishop, 2016. The GIGG-EnKF: ensemble Kalman filtering for highly skewed non-negative
uncertainty distributions, 2016. Q.J.R. Meteorol. Soc., 142, 1395-1412.
- M. Bocquet, C. Pires and L. Wu, 2010. Beyond Gaussian statistical modelling in geophysical data
assimilation. Mon. Wea. Rev., 138, 2997-3023.
- A. Fowler and P.J. van Leeuwen, 2012. Measures of observation impact in non-Gaussian data assimi-
lation. Tellus A, 64, 17192.
- E. Simon, L. Bertino, 2012. Gaussian anamorphosis extension of the DEnKF for combined state
parameter estimation: Application to a 1D ocean ecosystem model. Jour. of Mar. Sys., 89, 1-18.

8 Miscellaneous DA

- T. Bayes and R. Price, 1763. An essay towards solving a problem in the doctrine of chances.
A.M.F.R.S. Phil. Trans., 53, 370-418.
- L. Bertino, G. Evensen and H. Wackernagel, 2003. Sequential data assimilation techniques in oceanog-
raphy. Int. Stat. Rev., 71, 223-241.
- S. Bloom, L. Takacs, A. DaSilva and D. Ledvina, 1996. Data assimilation using incremental analysis
updates. Mon. Wea. Rev., 124 (6), 1256–1271.
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- V. Fortin, M. A. Baza, F. Anctild and R. Turcotte, 2014. Why Should Ensemble Spread Match the
RMSE of the Ensemble Mean? J. of Hydrometeorol., 15, 1708-1713.
- G. Gaspari and S. E. Cohn SE, 1999. Construction of correlation functions in two and three dimen-
sions. Q. J. R. Meteorol. Soc., 125, 723-757.
- M. Ghil, P. Malanotte-Rizzoli, 1991. Data assimilation in meteorology and oceanography. Adv. Geo-
phys., 33, 141–266.
- T. Hamill, 2000. Interpretation of rank histograms for verifying ensemble forecasts. Mon. Wea. Rev.,
129, 550–560.
- K. Ide, P. Courtier, M. Ghil and A. C. Lorenc, 1997. Unified notation for data assimilation: opera-
tional, sequential and variational. J. Meteo. Soc. Japan, 75, 181–189.
- W. G. Lawson and J. A. Hansen (2005). Alignment Error Models and Ensemble-Based Data Assimi-
lation Mon. Wea. Rev., 133, 1687-1709.
- T. Miyoshi, 2011. The Gaussian approach to adaptive covariance inflation and its implementation
with the local ensemble transform Kalman filter, Mon. Wea. Rev., 139, 1519-1535.
- A. Perianez, H. Reich and R. Pottharst, 2014. Optimal Localization for Ensemble Kalman Filter
Systems. Journal of the Meteorological Society of Japan, 92, 585-597.
- S. Vetra-Carvalho, P. J. van Leeuwen, L. Nerger, A. Barth, U. Altaf, P. Brasseur, P. Kirchgessner,
J-M. Beckers, 2018. State-of-the-art stochastic data assimilation methods for high-dimensional non-
Gaussian problems. Tellus A, accepted.

9 DA and chaos

- L. Palatella, A. Carrassi, A. Trevisan, 2013. Lyapunov vectors and assimilation in the unstable sub-
space: theory and applications. Journal of Physics A: Mathematical and Theoretical, 46(25), 254020.

10 Toy models

- T. Kent, O. Bokhove, S. Tobias, 2017. Dynamics of an idealized fluid model for investigating
convective-scale data assimilation. Tellus A: Dynamic Meteorology and Oceanography, 69:1, DOI:
10.1080/16000870.2017.1369332.
- E. N. Lorenz, 1963. Deterministic non-periodic flow. J. Atmos. Sci., 20, 130–141.
- E. N. Lorenz, 1996. Predictability: A problem partly solved. Proc. ECMWF Seminar on Predictabil-
ity, 4–8 September 1995, Pp 1–18, Reading, UK.
- E. N. Lorenz, 2005. Designing chaotic models. J. Atmos. Sci., 62, 1574–1587.
- R. E. Petrie, R. N. Bannister, M. J. P. Cullen, 2017. The ABC model: a non-hydrostatic toy model
for use in convective-scale data assimilation investigations. Geoscientific Model Development, 10 (12),
4419–4419.
- M. Wursch and G. C. Craig, 2014. A simple dynamical model of cumulus convection for data assimi-
lation research. Meteorologische Zeitschrift, 23 (5), 483-490.
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11 Basic tools

- G. Casella and R. Berger, 2002. Statistical inference. 2nd edition, Duxbury advanced series.
- G. H. Golub, C. F. van Loan, 1983. Matrix Computations, The Johns Hopkins University Press.
- R. A. Horn and C. R. Johnson, 1991. Topics in Matrix Analysis. Cambridge University Press. ISBN
0-521-46713-6.
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