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Abstract

Ensemble Kalman filter (EnKF) is a method for data assimilation. In
this study, we apply the Observation System Simulation Experiments
(OSSE) type of experimental designs to explore the performance of
assimilating Doppler radar data using EnKF. A general purpose
non-hydrostatic compressible model, the ARPS (Advanced Regional
Prediction System), with complex multi-class microphysics, is employed
for conducting all the experiments. Artificial data sets are from a
simulated classic storm case that occurred on 20 May 1977 in Del City,
Oklahoma. With and without terrain, we investigate the impact of several
factors on the model forecasts, with the emphasis on the issue of
quantitative precipitation forecast (QPF). These factors consider the
number of ensembles, the time interval and frequency of data injection,
the area of data availability, and so on. The major results show that using
40 members, and assimilating the radar data once every 5 minutes, can
effectively produce the forecasts with sufficient accuracy. Assimilating as
many data sets as possible can help to reduce the errors, and prevent the
errors from growing to an uncontrollable scale. When the terrain is
present and becomes a potential blockage to the radar beams, and if one
can assimilate into the model the information of the initial storm
development before the storm reaches the lee side of the mountain, then it
is still possible to catch the location and pattern of the storm. Such a
measure makes the following model forecast maintain its accuracy, even
after the storm passes the mountain, and arrives at a region where the
radar beams are completely blocked. Finally, to obtain an accurate
one-hour QPF also requires an one-hour of radar data assimilation.
Overall speaking, the assimilation of Doppler radar data does reveal

significant improvements on reducing the forecast errors.
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ZES - 72_1.75Kr NSO75,Oi2 (2 28)

HY p =100kgm2 2 2 % R ; p =917kgm™ 5 7k & B 5 N, =3.0x10°m™ 3
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2.3.1: GS#E~

GS # 4 (Gilbert Skill Score) #_d CSI (critical success
index) (f@ft * ¥ dpdic) iwHm % » ¥ 5 =R AF4R 4 m«‘fﬂﬂ o F1*
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w27 35k 0 A B AASE RS FRA YL 0n 965 hPa -
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ZSHD THSHD QVSHND USHND-3.0 VSND-14.0

16750. 00000 414.00000 0.00000 15.00000 -5.40000
16250.00000 406. 00000 0.00000 15.00000 -5.40000
15750. 00000 3598.00000 0.00000 15.00000 -5.40000
15250.00000 390.00000 0.00000 16.00000 -5.70000
14750. 00000 382.00000 0.00000 17.00000 -6.00000
14250. 00000 374.00000 0.00000 18.00000 -6.30000
13750. 00000 366.00000 0.00000 19.00000 -6.80000
13250. 00000 358.00000 0.00000 20.00000 -71.60000
12750.00000 351.00000 0.00000 21.00000 -8.80000
12250.00000 346.00000 0.00000 21.80000 -10.20000
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Gilbert Skill score { GS }
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Correlation Coeflicient ( CC )
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ARPS

CASA

CAPS

CcC

CSl

CST

EnKF

EnSRF

GS

OSSE

ou

VDRAS

A

Advanced Regional Prediction System

Center for Collaborative Adaptive Sensing of the Atmosphere
Center for Analysis and Prediction of Storms
correlation coefficient

critical success index

Central Standard Time

ensemble Kalman filter

ensemble square root filter

Gilbert skill score

Observation System Simulation Experiments

University of Oklahoma

variational Doppler radar analysis system

WSR-88D Weather Surveillance Radar 88 Doppler

3DVAR

4DVAR

three-dimensional variational method

four-dimensional variational method
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