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Abstract For a meso-scale numerical model, how to evaluate the error in the numerical model and how to evaluate
the error in the initial data? In order to perform the best prediction to a given synoptic system, what kind of initial
data is suited to the numerical model? Those are the key problems in the study of the predictability. Recent studies
indicate that the nonlinear optimization method, which uses the numerical model’s adjoint modeling system, is a use-
ful way to evaluate the error in the model and the initial data. With the nonlinear optimization method and the adjoint
modeling system of the Regional Eta-coordinate Model (REM), a study of the predictability of REM is conducted u-
sing the daily observational data in this paper. Three numerical tests are performed, the results suggest that the
REM can give an acceptable forecast with the allowed forecast errors in the three synoptic tests. The first test sug-
gests that the REM can give a satisfactory simulation just using the initial data by interpolation (such as, the optimal

interpolation method) from daily station data. The second and the third tests suggest that the REM can give a satis-
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factory simulation by using improved initial data (via the four-dimendional variational data assimilation method).

Key words the Regional Eta-coordinate Model (REM), adjoint modeling system, nonlinear optimization, predicta-

bility
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Table 1 The allowed forecast error
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Table 4 The differences (E,) between the optimal initial data
and the observational initial data and the allowed error of initial
data (&)

A1 Ey &
2000-08-06T0000 UTC  1505. 738672351934  5126. 974628234686
2000-08-08T0000 UTC  2378. 578463834010  2969. 320741242575
2002-06-24T0000 UTC  2579. 281718071818  2272. 360491166645
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Fig. 4 The observations (a - c¢) and the optimal initial fields (d - ) at 0000 UTC 8 Aug 2000: (a, d) 500 hPa temperature (K); (b, e)
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Fig. 6 The observations (a—-c) and the optimal initial fields (d - 1) at 0000 UTC 24 Jun 2002: (a, d) 500 hPa temperature (K); (b, e)
500 hPa wind field; (c, ) 700 hPa specific humidity (g/g)
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