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Fig. 1 Distributions of topography (a) and topographic gradients

in the NPG experiment with no pressure gradient.
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Fig. 2 Distributions of the absolute errors of computational formats No. 1(a), No. 2(b) and

No. 3(c) of the pressure gradient in NPG at the level 0=10. 9.
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Fig. 3 Distributions of the pressure gradient of the ideal pressure ficld (a) and the error fields
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Fig. 4 Distributions of the relative errors of formats No. 1 (a), No. 2 (b)
and NO. 3 (¢) in WPG1 experiment at the level 0 =0. 9.
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Fig. 6 Differences of pressure gradients between HPG1 and WPG1. (a) the theoretical values.

(b) format No. 1. (c¢) format No. 2 and (d) format No. 3 at the level 6= 0.9.

(EMER I AT AR AR IR AR AT LE Y, B2
SHEZE BN, BREIEL H2.5X 1077 3R 3MREMK, BREMELHAHEX107,
BREFFBRMUES o, XAE SR RBRR R, B RR3HAETIR
AR, X—ATUAECHEM LT ES. EEHR AEREEHRRENEE

© 1995-2003 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4187 SAES BEHERSERE NMRENRE 367

14X 1075, [ HH R S RHER PRI 24X 1072 (BI4%) 24, X B 4755 ARt 2
ERMBENEE . ETFHERIMMHGRENE N, H2%UT.

PO BB LR, R LR 20 B SRR R LR AR5
CEEIR A GG PR ARARS, TERIIERMRANSEE PHRES, B
SRR IR 5 AR R8T R B

x 1077 a b c W
4+ - .| W |
A\ i i~

2 ANWAN AW

B oo a /\ — l

5 WA \/ \J X
—2F - S -
—4} B - .
— 6 f - -»

) : 1 i 1 ] 1 ! 1
0 10 20 30 0 10 20 300 10 20 30
®7 HPGl—WPGIHHR1 (a), 2 (b) f13 () MyLEMRE 0=0.9
Fig. 7 The absolute errors of formats No. 1 (a), No. 2 (b) and No. 3 (c) against
the theoretical values of the differences of pressure gradients between HPG1 and
WPG1 at the level 0=0. 9.
5 & ®

SR ESEMEMUTERERM B TR -NANSKERETER, BASHEHE. 0
T REARE, REEERR S HERAE RSN, AW R HEER, ENHNAXMRE RS
20% . 3 HBEART, HESENREUER, FHREEANERLEF.

EMARENRREETERKESER, SHEABREINTEREAER, ANE
WREEM4N—2%, EARMGENZRE - ER HWIEN, RENBRER-MITZH
BB, BRGNS TR R A AR R R E R

& £ X K
1 P &, &4¥. FHBESERKAPRFEERASERESTHROBNITHE. RO ¥, 1981, 5. 175—187.

2 &KW, ## 5. General forms of dynamic equations for atmosphere in numerical models with topography.

J. Meteo. Soc. Japan, 1986, special volume, 743—756.
3 BAH, EEi. SEMEKXAPAERSEIHFRRNR. SREM, 1991, 49, 538547,

© 1995-2003 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



368 th H K 2 ¥ ® 10 %

ERROR SUBTRACTION METHOD IN COMPUTING PRESSURE
GRADIENT FORCE FOR HIGH AND
STEEP TOPOGRAPHIC AREAS

Qian Yongfu Zhou Tianjun

(Department of atmospheric sciences, Nanjing University, Nanjing, 210008)

Abstract

A new method of computation of the pressure gradient force for high and steep topographic
areas is developed and named as error subtraction method. The basic principle of the method,
which is simple and accurate, is given. Later, ideal atmospheres and three approximate formulas
for computation of pressure gradient force are used to check the method. Results show that all of
the three methods are not precise enough when they are directly used in computation. In areas
with steep slopes the relative errors of the three formulas can reach 20% or above. Even in plain
areas with small and low topography, the relative errors are still not negligible. Only the format
using average temperature is satisfactory. However, when the three formulas are used in the error
subtraction method, the absolute and the relative errors are remarkably reduced, the orders of the
relative errors are around 10°2.

Key words Topographic treatment Computation methods Error subtraction
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