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ensemble means while utilizing existing software
with virtually no modification. We call this
particular algorithm the Hybrid/Mean-LETKF

covariances matrices as with traditional hybrid
approaches
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sizes and sparse observations
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ETKF, k=20 (bottom left), LETKF, k=5 (bottom center), and the Hybrid/Mean-LETKF, k=5

(bottom right).
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k=1 correspond to the standard 3D-

Var and are identical in the subsequent figures. Empty squares

indicate cases in which the Runge Kutta ODE solver could not reach the required tolerance.
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cases of standard LETKF (k=5) are shown in red, each blowing up at a different time due to randomness in
observation locations. The Hybrid/Mean-LETKF (k=5), shown in blue, recovers the stability and accuracy of
the standard LETKF (k > 5). The Hybrid/Covariance-LETKF is shown in violet (k=5).

Results using NCEP’s Operational-Resolution GFDL MOM4p1 Ocean Model |
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Xed a

0 observations. Results are given for (a KF, (b
a=0.5) with rB=r, and (c) the Hybrid/Mean-LETKF (a=0.5) using 3D-Var applied globally with rB=5.
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). The Observed-minus-

Forecast RMS deviations are shown for
Temperature and Salinity for various
regions throughout the global ocean.
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