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3D-Var: Three-dimensional variational approach, 136

additive model, 239

adjoint linear model, 135
advection—diffusion equation, 65
aliasing, 49

aliasing set, 96

analysis, 15

asymptotic filter covariance, 22
asymptotic Kalman gain, 22

background state, see prior state
Bayesian, 7, 15, 17

CFL condition, 57
climatological
mean state, 19
variance, 19
combined model, 238
complex conjugate, 63
complex Gaussian noise, 16, 18
continuous-time Markov process, 117
controllable, 20, 32, 33
correction, see analysis
correlation time, see decorrelation time

damping, 61, 62
determinant, 34
difference scheme, 25
symmetric, 56
algebraic condition, 55
backward, 57
backward Euler, 25
consistency, 55, 57
convergence, 55
forward Euler, 25
stability, 55
trapezoidal, 26
upwind, 57
differential and difference operators, 52

dispersion relation, 62
dispersive, 281
dissipative, see damping
dynamic range, 320

EAKF: Ensemble adjustment Kalman filter, 141
Earth angular speed of rotation, 68
eddy diffusivity, 277, 285
EKF: Extended Kalman filter, 134
Ekman friction, 62
energy spectrum, 63
EnKF: Ensemble Kalman filter, 136
EnSRF: Ensemble square-root filter, 139
ETKF: Ensemble transform Kalman filter, 139
expansion theory
continuous, 48
discrete, 49
expectation, 16
exponential distribution, 118
extreme event, 65

FDKEF: Fourier domain Kalman filter, 102
filter divergence, 38
filter stability, 20, 32
Fokker—Planck equation, 6, 318
forecast, 15
Froude number, 63
full rank matrix, 34
function
periodic, 47
trigonometric, 47

GLS-SRF: Generalized least square square-root filter,
139

gravity absorption, 63

gravity waves, 64

incompressible, 277
information criteria, 26
initial value problem, 53
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16 isometry, 241
Jacobian matrix, 144

Kalman filter, 15

formula, 18
Kalman gain, 18, 31
Kolmogorov spectrum, 64, 281

L-63: Lorenz-63 model, 143

Langevin equation, 10

Laplacian, 53

Lax equivalence theorem, 55

LEKF: Local ensemble Kalman filter, 139
linear stochastic model, 216

Liouville equation, 317

Lorenz-96 model, 4, 215

Lyapunov exponent, 4, 144

Markov property, 117

maximum entropy principle, 319

mean model error, 23

mean radius of the Earth, 68

mean stochastic model 1, 216

MEPF: Maximum entropy particle filter, 316
mid-latitude B-plane approximation, 68
model error, 23

model error covariance, 24

model error variance, see system variance
Monte Carlo simulation, 1, 68

MSM: Mean stochastic model, 238
multiplicative model, 239

natural frequency, 68

Navier-Stokes, 143

NEKF: Nonlinear extended Kalman filter, 154, 277
non-dispersive, 281

nudging, 326

observable, 20, 32, 33

observation error covariance, 16, 30
observation error distribution, 16
observation model, 16, 30

OI: Optimal interpolation, 136
Ornstein—Uhlenbeck process, 10, 18, 33

Parseval’s identity, 49

particle filter, 1, 316

passive tracer, 276

perfect model, 16

plentiful observation, 74

posterior distribution, 30

posterior error covariance, 17, 18, 31
posterior mean state, 31

posterior state, 30

power-law spectrum, 64

Index 357

Prandl number, 143
prediction, see forecast
prior distribution, 17, 30
prior error covariance, 17
prior state, 16, 30

quasi-geostrophic model, 5, 63

radiative damping, 62

Rayleigh number, 143

reduced filters, 39

regularly spaced sparse observation, 94
relative entropy, 26

resonant periodic forcing, 65

RFDKF: Reduced Fourier domain Kalman filter, 106
RHF: Rank histogram filter, 316

RK4: Runge—Kutta 4, 143

root mean square (RMS), 20

Rossby number, 63

Rossby waves, 64, 68, 281

SDAF: Strongly damped approximate filter, 103

sequential importance resampling, 318

sequential Monte Carlo, 316

Shannon entropy, 321

shear flow, 277

spatial correlation, 67

spatio-temporal correlation function, 67, 71

SPEKF-A, 244

SPEKF-C, 244

SPEKF-M, 244

SPEKF: Stochastic parametrized extended Kalman
filter, 12, 237, 243

stationary correlation in physical space, 67

statistical equilibrium distribution, 63

stochastic advection equation, 62

system variance, 16

tangent linear model, 134

temporal correlation function, 63, 67, 70
time homogeneity, 117

trigonometric interpolation, 76

true filter, see perfect model

true signal, 16, 30

turbulent signal, 61

uniform damping, 62, 68

Vandermonde matrix, 100
VSDAF: Variance strong damping approximate
filter, 103

white noise, 18, 32
white noise spectrum, 64
Wiener process, 18
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