Ei1o% H28 A ] B % Vol. 19, No. 2
1995 £ 3 A SCIENTIA ATMOSPHERICA SINICA March 1995

—RTHEBRESEFHERERESEE
A R

(FEBRTRRERFRTIEE. L 200092,
FEREELSHAGRTACARETEMNASALARESLRE, L 100029)

" =

EEGHBATFHESER, MBRMA, Lax—Wendroll RS, HREEREEENH
BEFMSEIRBGHE, SEREX. EXHRERBRETRY B URET —# it B
REMHFNRREMER. MR, A CRES T EN AR RN, R
HBRE dE—#2X aTHER 8o, A CARmeRs Tenitias
.

KRR FHOTE B0 RAGRE.

—., EEARFREHHR
1. #AaE
EoER y ERFTEGEN x F MRy ER
W, UJ- (1

dt

Ko URKE. (VARARAMFRHA-O MG E, B—-RBHBXEHHARDN B
£

n+|

‘;’ ‘1’ _'f’ 1
Ar : + U A}

KA, AxAARAEFERSK, j. n PREEMEENEKFS, B

HE, BEFAFREN, BEAMSFR Courant BUAr/Ax< 1. BEEXHR L~

K, BHAKFREERE: REE-AMESRAN, ERAE ARy, &

. WS Ny ERERE

=0, ({U=0 (2)

Wy ¥Vl <<+ DA (3
de Ax

1993 4 11 B 21 BP, 199448 4 H 25 A B,
+ HBT#hl: Cooperative Institute for Mesoscale Meteorolopical Studies (CIMMS). The University of
Oklahoma, 401 E Boyd Morman, OK 73019, U.R.A.



2 RRE: — 2 B E I B RO A A 253

- EES KRR EES- AR, &

E:L:ﬂﬁLze—mun
¥i — ¥ '
R
‘ A T /el 7B I £ L “)
()R PRI 2 SRR

2, Yeag N Tt UERA

MUBSHRIENBEXOEREN, FEAFERTEEAMH-NHEE. N
O(Ax+An). 1 Lax HHrEd, BREARHEN, TokRRkEEmE et
EaLBEXRG. URETHRR@ORNBEE, WEkaEARRY, ¥H
von~Neumann 8 4 HE00E, 4

"o ikx;
'pj =T"e™Y s

B EAAEEE. TESERT. AR, #
’ T=e #&% p(]—e #*)yy=e % (1 -p)+yg

= (1 —g)coskAx + 11— i(1 — p)sinkAx, (5
A
1=e — Ut/ Ax ,
HEH
0y,
)

}T| = {[(1 — n)xcoskAx +7]* +[(1 — nsinkAx])*}! 2
=[(1—#)® + 21 — p)ycoskAx +#°}'/?
={1— 2+ 20* + 2(1 — ycoskAx]'/?
S[H—2+2* +200 —mim]' 2 = L.

HUREDREAGREN, @ Lax SHTE, BROERTFFLEHL,

B EES TR @A R L AR Tl gdt, SFRA—RE, Fil
W R R AR, B, MAx»UAB, e UM/ s ) — DA/ Ax, B B
(D) RDR Ak 2 5 H R KAE L (2).

3. HiaidW
B HERRGOML RS AQ), BERRELRRRE. RAERE



254 K = 2t £ 19 ¥%

%.{.Eﬂ:(}
5 ta =0,
Isin(xm / 6) 0<x<6,
wiee 0y ={ Ny (6)

HAEHT M p(x, ) = 3sin[r(x — 1)/ 6}, (0<x—1<6), TilBEETHENFBLG4)
MitESRLE L 2.

k-
Jz: [ I LN 1/'\’\(
2 LRy
. ! A AN L T
" L »n 1 L L h _.u o IA\I':J -’\\;:/ 1'-\}{‘ " ?[: i ‘_
— A o —— N - -~ - BN
B R BE W R R B2 #FACEEL R
Ax=0.35, Ar=0.25 Ax=05, Ar=0.55

B | 8 Courant $LUAt / Ax=0.5<1, A0, HEERERLEN, B
ROBEREY, SRURE-B. HERIOMMLENBAEHRAQME. B2
iy Courant BUA! / Ax=1.1>1, FREBEELE, ARERETHER =31, 8
FHERITEREE, 87T =9, XFHABRTEMI, RAUBRRONEY, £ =98
TERERIFHEENE. I, BRAE)RRRAEFRE.

=, BEEFRESBA

feg—itie, FXHRMUEEDER

E'kw;—'ﬁ 0. 7
t
(DA U B—RsriE
_!{‘. 1897 _
2 ox =9 ®)

MR SRR FRARANRR, WENGRITRTS R, EFSH
BT LA R AR =0 BHATETE. M (RAN, EAEASEHERTHRNE.
Bt @RS A RRR TR, P T REEERKEHKRATTE, TEARnHN
BT, R AT, A& R

At u
Ar rIiJaX(IL'J )< 1 (9

BT IR ER, Em—NEE2RR 0<e<]). B



28 ARt — AR B U S s 155

At u
En}’z}x(ujz,»)<l—s. (10}

AR, JERHETRITENESRANRES RS e AREE. dTSksshy
FHRRRT -AFIFEER, K- TEBAG)E 42,1 LR B &
ENHAEEMNTTEEX. mERAHEL

A /DR il 73
At 2 Ax

HEEHKFETEE00K. X ¢ AN, HHERESHERDEER, SR E5—
RETRFHEAER. SHEERNTE, BEX—THRL KA ZER+ DAK, £
Bt A — o gy (BB SE, W

W, _ 1y

&t 2 Ax

=qQ. (N

nAt <1< (n+ DAL (12)

B EA e

n+1 =¢,{=_]|:¢’? i+ _'H—l)ﬁ*";"-lm.-’m :l
S U R U R
fEHE, NIy fy) . AR AFHEG. REAFSAFRTAEREIRE

SRR AR, FCRYERRRER, SRR AE LR, R ER
&

(13)

al ai:
o +l,f!8x 0,

3sin{x7 / 6) 0<x<6,

Wi, 0 ={ a6, (14)

ABBHRAD) RO R, LA,

B3R, HHESRASTRANO1E, HHBISRREN, HRELEE
W T ORER TR TREERELH TR, HEAFHOLTUEY, ok
AR, AR, BAEA TR EIRO) — B S A R
FEREREAATR, XAFRRORLNARE(D. FEE, FHHE 3 EF 0
EEk, RERER BRTER—AhENERFENRRERE. 50 BRMY
WREE, TR, BARRBAMRE, BRAMR ARSI ERE
W TR B PH AR, EYAHAS 0235, DRAMRE AT HFRE,
WE 4. WS SEHB(= LIE, MBTFEERE. WS FRERRIELR, it
HHRNRRELENK. ATRXO)ALTEREN, DEAAR 03, HR)
REE.

G b, HEORRIDER—WFEDES AR, R R ¥t
. LR — KB S A S R R



256 I 19 &

— AN - AN
B3 R0 DMBMEEITREREHE B4 HER L HOERET  R
Ax=0.5, Ar=0.1 BRI Ax=0.5, Ar=023

WA Ax=05. Ar=03
——:-—.‘_\ % %

FXWETAEATFHEPRARN BRAEMER, —THTRETHRTE, %
ARFREEFRYR. WEETAHBEN RS —IHE, M5 -KA BTER
WA EE AREEET AR RECRARENHTAREE.

$ £ X M

(1] BEASWERHMACES R, 1979, MM T BRERE B2, 120 5.
[2] [B1FAP. L. ¥, #RASE, 1983, HHREHEDHZFE, HEHRE, 5—57H.
(3] BEWSE, 1986, MMM FEBMMEE, WEEERRER. 100—106 1T,

A Kind of Explicit Finite Difference Schemes with
Better Stability for Advective Equations

Zhou Binbin
{ Department of Environmenta! Engineering, Shanghai Institute of Urban Construciion, Shanghal 200092
LAPC, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beifing 100025

Abstract

In this paper, an unconditionally stable explicit finite difference scheme for linear advective equa-
tion and a rather stable explicit scheme for quasi—linear advective equation have been constructed,
respectively. The strict proofs of consistency. stability and convergence for the former scheme, together
with numerical experiment for both schemes have also been presented.
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