5531 % 55 3 1 X R OB 2 Vol. 31 No. 3
2007 4£ 5 A Chinese Journal of Atmospheric Sciences May 2007

RRBERXZESWHRNBE T E

AARD IREBERE
LSRRI R 100081

2 R ES G RREETFFEBE . LA 100081
3 EZEAL 0, dbat 100081

 OE AEPIe T A RREAE RS A HER A 8. e, 4 A BESR 0 U 45 AR
N R AN IFAEIEERN by FRUEE 3B RS 1) O i s R ACOF R B R M B A5, 1045 X
— B, DT A VRS RE , B — R TN HR, AR . 456 KGR, & e o 3R 1 5
%o IERBOKBE T T KT/ W i 5 .

KR REEERE R REST bRz

XEHS 1006 - 9895 (2007) 03 - 0410 -08 hESHES  P435 XHkFRIRE A

Determination of the Spatial Resolution Required by the
Atmospheric Numerical Model

ZHU He!, SUN Lan?, and LIAO Dong-Xian?

1 China Meteorological Administration Training Center, Beijing 100081
2 Chinese Academy of Meteorological Sciences, Beijing 100081
3 National Meteorological Center, Beijing 100081

Abstract Up to the present, with exception to the sensitivity test, no method has been published for determining
the spatial resolution required by the atmospheric numerical model. For this reason a method is suggested to tackle
the problem. At first the spatial resolution is defined as such a resolution with which every discrete term of each e-
quation in the model except the tendency term, could not remarkably be impacted by the corresponding truncation
error and would possess appropriate accuracy and the accuracy of the tendency term would also be appropriate. Then
based upon the definition two inequalities for use in spatial discretization are presented. Subject to the inequalities
and on the basis of the scale analysis of the atmospheric motion two formulas for pre-estimating the horizontal and
vertical resolutions are derived. With them an algorithm for determining the resolutions in the free atmosphere is
suggested, which consists of the following steps:

(1) Selecting several resolutions centered about the pre-estimated ones.

(2) Performing time integration and computing the norm of each term and that of the truncation error of the lar-
gest term in magnitude in each equation of the model equation set.

(3) Discriminating the resolutions which satisfy the inequalities from the other ones.

Two numerical tests are implemented by using the shallow-water equation model. According to the scale analy-
sis and the formula for pre-estimating horizontal resolution, the resolution is found to be 80 km. So in the first test

the resolutions are taken as 400, 200, 80 and 50 km. And resolutions 200, 80 and 40 km are adopted in the second
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test, and the speed of the basic current and the amplitude of disturbance given at the initial instant are taken as half

of those in the first test. The results show that resolutions 50 and 40 km satisfy the first inequality in the first and

second tests respectively.

Finally, two preliminary conclusions are drawn as follows.

(1) From the two inequalities the resolutions suitable to the model could be discriminated from the ones unsuit-

able to the model.

(2) The two formulas for determining the pre-estimated resolution not only take account of the scale of the at-

mospheric motion, but also involve the magnitude difference between the largest term and the least term in each e-

quation of the model equation set, which is closely related to the features of the model.

Key words atmospheric numerical model, resolution, scale analysis, truncation error
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