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Abstract An economical approach to implement the variational data assimilation (4Dvar) using the technique of
Historical Sample Projection (HSP) is proposed, it is based on dimension reduction using an ensemble of historical
samples to define a subspace. directly obtains an optimal solution in the reduced space and does not require imple-
mentation of the adjoint of tangent linear approximation. But the ensemble is composed of far fewer members than
both the number of observational data and the degrees of freedom of the model variables, which would lead to many
spurious correlations between observation locations and model grids. More practical and easier way to deal with this
problem is through localization technique. Three groups of experiments have been done, the results show that the
localization can effectively ameliorate the spurious long range of correlations. And the Schur product tends to reduce
and smooth the analysis increments. In addition, the root-mean-square errors of the 6-h and 12-h forecast are smal-
ler after the localization.
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Fig. 1 Analysis increments (analysis substract background) of geopotential height (hPa) at 500 hPa in HSP-4DVar expt 1 (a) before and

(b) after the localization. The symbol “~+” marks the location of the observation at (24.4°N, 111. 7°E) in expt 1



2 1 XIAEAR - T D SR R i U 4E 72 3 SRR AL (4DVar) 77k it i i
No. 2 LIU Juanjuan. Distance-Dependent Filtering in a 4DVar Based on Historical Forecast Ensemble 225

fit—A~ 30 h Py IRAE N BOE R “HAE” KA
o [AALE I RIBE y 2002 4F 6 H 14 H 00 Bf ~
06 i, Ry 7 IH BRI XA P-4 (spin-up) B 52,
FLAEERAT AT 20 12 h #4700 46 1k, BRI 2002 4
6 H 13 H 00 B} 1° (&) X1° (&) i) NCEP
IR AT BRI B “NA-
TURE RUN” s(#FNS% KA, TREAEEAE .
R T ORI R G AR AL S A R S O sl A 3
B (21°N~31°N, 105°E~125°E) i [l v = H X

40°N 1

36°N 4

32°N 1

28°N 4

24°N 4

20°N-
96°E  102°E  108°E  114°E  120°E

1) 700 A~ E b5 2 BE B UL A 2 38 Ao A 4L
() SLAEDIR 470 (i 2l 1 AR AR . ZE R AL b (] Fn
A ity 265 7 T A B 0 ek ORI S e O 5% 2
FER TR ZS (B2 AN AH DG . SE rh AT 8 1R 2
FrUfEfm 2 R — A 0.2 K)o 35 537 R
RSB AL (ECMWE) 2.5° () X2.5°
(ZFE) WS HT. 52588 3 ML BERHZ AL T (7]
P R v (1) 5 3 52 B RARRE K . PEAN IR0 % 1T
s,

40°N 1

36°N 1

32°N 1

28°N 1

24°N 4

20°N (b)
96°E  102°E  108°E  114°E  120°E

K2 [P 1. B2 500 hPa SEEL BN AL m«s )

Fig. 2 Same as Fig. 1, except for zonal wind (m « s~ 1) at 500 hPa
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Table 1 Datasets of three groups of experiments
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(a, c) Before the localization; (b, d) after the localization
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(a, b) Analysis increments of temperature (K) at 500 hPa and (¢, d) analysis field for temperature (K) at 500 hPa in expt 2;
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Fig. 5 Same as Fig. 4, except for water vapor mixing ratio (g « kg=1)
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