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Table 1 4 computational formats of pressure gradient force.
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Table 2 Correlation coefficients of the 8 experiments for the sea—level pressure

and the rainfall fields.

B ERK Rp Rr
DDD.NS 0.7980 0.3487
DDD.WS 0.8045 0.3100
Corby.NS 0.7980 0.3445
Corby. WS 0.8059 0.3574
MTM.NS 0.7896 0.3157
MTM.WS 0.7990 0.3310
CLS.NS
CLS.WS 0.7968 0.3249
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Table 3 Differences of the correlation coefficients between the 7 experiments.

4 ¥ | DDD.NS DDD.WS | Corby.NS | Corby.WS | MTM.NS | MTM.WS CLS.WS

DDD.NS 0 0 0.65 |—3.87; 0 |—042! 079 | 0.87 |—0.84(-3.30| 0.02 |-1.77|—0.12|—-2.38
DDD.WS |—0.65| 3.87 0 0 —-0.65| 345|014 | 4.74 [—1.49( 0.57 |-0.55] 2.10 [—0.77| 1.49
Corby.NS 0 042 | 0.65 |-345| © 0 0.79 | 1.29 (-0.84{-2.88} 0.02 [—1.35(—0.121-1.96
Corby.WS |[—0.79 |-0.87 |—0.14 | —4.74|-0.79 [-1.29| 0 0 |-1.36|—4.17(—-0.69(—2.64|-0.91|-3.25
MTM.NS | 0.84 | 3.30 | 1.49 (—-0.57]| 0.84 | 2.88 | 1.36 | 4.17 0 0 094 | 153 1072 (092
MTM.WS |-0.02| 1.77 | 0.55 [—-2.101—0.02| 1.35 [ 0.69 | 2.64 |—094|—-1.53| O 0 [—0.22|-0.61
CLS.WS [0.12 | 238 [ 0.77 |—1.49( 0.12 } 1.96 | 0.91 | 3.25 |—0.72 (—0.92| 0.22 } 0.61 0 0
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Fig. 1 Simulated results of Corby.WS: (a) 100 hPa level height(decameter),
(b) sea—level pressure(hPa) and (c) daily mean rainfall(mm).
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Fig. 2 The same as Fig. 1, but for CLS.WS.
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Fig. 3 The same as Fig. 1, but for MTM.WS.
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Fig. 4 Thesame as Fig. 1, but for MTM.NS.
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A 5 MTM.WS & MTM.NS & H-F35REK B (a)Fa F 2 XK )B4
Fig. 5 Differences of daily mean rainfall(a) and boundary layer velocities (b)
between MTM.WS and MTM.NS.
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MODELLING TESTS OF THE ERROR
SUBTRACTION SCHEME FOR THE PRESSURE
GRADIENT FORCE IN MODELS WITH TOPOGRAPHY

Qian Yongfu Zhou Tianjun

(Department of Atmospheric Sciences, Nanjing University, Nanjing, Jiangsu 210008)

Abstract: In the present numerical modeis with topography, there is a common
problem of computation of the pressure gradient force in the steep mountainous
areas. That is, the  computational formats with high accuracy are complex and
time—consuming and those which are simple and time—saving are not precise and
stable. In order to solve the problem, the authors recently developed a scheme called
the error subtraction method of the pressure gradient force which assumes that the
computational errors of the pressure gradient force are mainly resulted from the topog-
raphy and have less relations to the pressure patterns. The tests made by use of ideal
fields show that the method is successful.

Modelling tests are made in this paper to check the error subtraction scheme of the
pressure gradient force in models with topography developed by the authors. Four
computational formats are selected, the modelling results of the four formates with and
without the subtraction scheme are compared with one another. It is found that the
modelling results are not very much different between the schemes with and without sub-
tractions when formats with higher accuracy are used. However, the formats with error
subtractions can still improve the modelling results to some extent. For formats with low
accuracy the error subtraction method can fundamentally improve the accuracy and
stabillty of computation, and get satisfactory efficiency of modellings.

Key words: Pressure gradient force; Error subtraction method; Numerical
modellings.
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