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Rapid Radiative Transfer Mode (longwave and

shortwave)

More information regarding the performance of the model with
similar setup can be found in Pan et al. (2024) JAMC.
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s State Update
Analysis algorithm for Ensemble Adjustment Kalman Filter (EAKF) in DART

Statevector X', n=1,..,N; m=1,...M

Inflated prior state vector X' =1, (X" -X™)+ X™, n=1,..,N; m=1,..,M

Observed quantity y, = h(X,), n=1,..,N

- A= cut-off (B-R 1km). The a0l =
Analysis increment Ax, = a%Ayn = afAy,, n=1,.. N (ag+ajz) vertical location of the o)

X observation is set to the | sl
Where m is the number of variables, n is the ensemble size, 1 is the inflation, « is observed PBLH. The vertical |
the localization (Fig. 4), 8 is the ensemble-based regression coefficient (Fig. 5), localization used in o4

Ay, is an ensemble of increments, h(x) is the forward operator, here we use the

(0-5)

PBL scheme as the PBLH forward operator (See Table 1).
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DA Analysis and Forecast Cycle. We start by perturbing the initial
conditions (GFS) to generate 30 ensemble members. We then

perform PBLH DA using four different strategies (See Table 2&3).
Twelve hourly (12-00 UTC) lidar-derived PBLH (see Fig. 2) are ([
assimilated into the WRF model. The ensemble mean analysis is
used as initial condition for a 24-hour forecast. See flowchart (Fig. 3)

for details.
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Fig. 11. Same as Fig. 10 but for the
model forecast at 6 UTC (Fig. 13).
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Fig. 12. The spatial distribution of
the 6, q, U, and V field differences
between forecasts with DA and no-
DA for June 20 case. The 6, q, U,
and V field differences are the
average over the lowest 20 model
levels (~below 1.5 km), shown at O,
1, 3, and 6 hours of the forecast.
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Summary & Future Work

1. The utilization of multi-physics can improve DA performance.

2. The lidar PBLH DA and T&q profile DA can improve the analysis and forecast of
6 (and slightly q). PBLH DA (T&q profile) appears to improve U (V) although
also showing associated uncertainties.

and W. Blumberg/NASA GSFC, Collaborators:

Future work: Adding surface properties (soil moisture and temperature, etc.) to the
updated state vector and investigate the impact (towards a coupled DA).
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