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% 3 BEETEFE (BE. cmi/sect)

BEO i it ; BAA 5 i
(kr) ‘ (Ur+V24-¢2)/2 { (UP+V/2
0 | 0.18618586X 10?° [ 0
23 0,18618586X 1072 i 0.50983037 X 10"
43 0.186183586X 10%° 0.40762128X 10"
72 ‘ 0.18618586X 102° i 0.38819006% 10°
56 | 0.18618586X 102* ‘ 0.38354961X 10"
120 0.18618536X 102? ! 0.38219418% 10"
144 0.18618586X 10?° 0.38173165X 10"
158 ‘ (1. 18618586 % 1029 0.38155908X 10"
102 0.18618586X 10° ! 0.38149192X 10"
216 | 0.186185863< 102" ! 0.38146329X 10"
240 0.18618586 X 109 3 0.38145464% 10"
204 0.18618586X 162" | 0.78145026% 10"
288 0.18618586X 10?7 J 038144863 i0”
512 0.18618586X 102° | 0.381.44753 % 10"
3% 0.18618586X 102¢ 0.38144763% 10"
360 0.18618586X 10+ ? 0.38144750X 10"
#4 BRuSBELE
IS O BTEME 0 B o Y X VRN
Huax C(em/s) e Unin Ccm/s) ‘
Chi) I 0 T 0 (hp r . 7
0 |
24 0.48113289X 10" 27 0 24 L —0.9167950% 10" 0 38
48 C 039611041 10" 27+ 10 48 | =0.91230252X 10" 0 53
72 0.36112973X 10’ 27 10 72 —0.90883817X 10" 0 38
96 0.34708033% 10’ 27 0 10 ! 9% L —0,90745203% 10* 0 ]
120 0.34143832X 10" 7 10 120 —0.90689596 10’ 0 34
144 0.33917276% 10" co27 10 144 . —0.90667265% 10 0 28
168 L 0.33826298% 10" 27 0 168 L —0.90658269X 10" 0 38
192 0.33789768% 10" 27 100 192 —0.90654637% 10} 0 38
216 0.33775098% 10’ 27 0 ¢ 216 ~-0.906531493< 10* 0 2y
240 0.33769206X 10 27110 L 240 ! —0.90652527 X 10" 0 28
264 0.33766348x 10" 27 110 | 264 i —0,90652254X10' . O 38
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168 1 0.14407469X10° | 28 15| 168 —0.96712451X 10° o 9
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264 0.14407018X 16  © 28 150 26 --0.96810289% 16° 0 | 9
288 | 0.14407010X10° | 28 15 0 188 —0.96811791% 15" 0 9
312 | 0.14407006 10° 8 15 312 —(.26812427X 10° 0 ‘ 9
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72 0.10793577 X 10° 8 36 72 —0.146)7891X 10° 0 8
96 0.11011065X 10> | 18 ' 36 96 © ~—0.15195572X 107 0 8
120 0.11097876X 10° 18 1 36 ) 120 . —0.15431560X 10° 0 8
144 0.11132732X 10° 18 i 35 144 | —0.15526298X 102 0 1 8
168 0.11146752X10° | 18 %6 168 - —0.15564315X 10 0 8
192 0.11152409X 10° I8 B 192 . —0.15579554x10° . O 8
216 0.11154706% 10° 13 36 . 216 —0.15585646X10° | 0 8
240 0.11155652X 10> ' 18 36 | 140 . —0.15588067X10° | 0 8
254 0.11156058X 10 18 6 204 —0.15589010X 102 0 8
288 0.11156248X10* | 18 36 I 288 P —0.15589359%10° | 0 8
312 0.11156350x 102 | 18 | 36 | 312 —0.15589475%10° | 0 8
336 0.11156419X 10° 13 36 }‘ 336 —0.15589498x 10> . 0 8
260 0.11156473X 10° P18, 36 | 360 | —0.15589475%10° | 0 8
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5 l[l"IJ I ZV HER A F AR

ON THE NONLINEAR COMPUTATIONAL INSTABILITY IN
COMPUTATIONAL GEOPHYSICAL FLUID DYNAMICS

Ji Zhong-zhcen

(fustitute of Atmospheric Physics, Academia Sinica)

Abstract

In past fow vears, scveral problems aboul nonlincar computational stabilily

have been studied and discussed for the tvpical onc-dimensional nonlincar

. . ou du - . .. .
advcetion cquation 5, + u"aa}' =0, the two-dimensional vorticity cquation
.
ag ol ol . . . alr ,
- tu—-+v-27 =0 and the nonlincar cvoluticn equation — +AF =G In
ol ox Oy ) -

this paper, the following points arc discusseds

1. Morc nonlincar computational instable cxamples of Richimyer-type and of
Fornberg-type are given,

2. The rclations between the computational stability and the conservation

property of cnergy are cxamined,
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8. Tt is shown that nonlincar computational instability may occur cven for
“Lilly scheme” and “Arakawa scheme” of instantancous energy conservation which
arc widely adopted in numecrical weather prediction,

4, The problems of computational stability of thosc cquations which arise in
the Galerkin finite clement method and the spectral mcthod are discussed,

5, The cffecis of dissipation on computational stability arc analyscd,

6, The gencration mechanism of nonlincar computational instability is discus~
scd, Particularly, the cffecis of conservation property of encrgy aud of initial
valuc condition on the computational stability arc emphasized,

7. Some mcthods for consiruction of the scheme of cncrgy conscivation are
summarized,

8, Thc scheme of encrgy conservation is applied to the calculation of sca

currents and satisfactory results of computation are chiained,

Keywords computational geophysical fluid Adynamicsy geophysical fluid

dynamicsy nonlinear computciional i(nstability
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