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I. M¢ dau

Trén co s& hop tac nghien ciru khoa hoc (NCKH) gitta Truong Pai hoc
Téng hgp Munich (CHLB D) véi B¢ mon khi tugng Trudng Dai hoc khoa hoc tu
nhieén Ha Noi, hi¢n nay da c6 dugc mo hinh (gém mot s6 bai bao va mot bo cac
chuong trinh bdng FORTRAN ) cha K.Dengler xay dung mot mo hinh sg tri cho
chuyén dong clia xoay thuan nhiet doi (XTND) mo phdng.

Trong bai bao nay, s& xét truong hop khi s6 lop hoat dong (active layers)
cta mo hinh khi quyén bing mot. Viec dwa vé truong hop mot 16p c6 muc dich
nghién ctu bai toAn mo hinh xo4y thuan nhiét d6i mot cach co ban. Hon nita, mo
hinh mot 16p con c6 thé ding vao mot s6 muc dich khac cla viéc nghién ctu du
bao s0 tri.

II. Ngi dung

1. H¢ phuong trinh co bdn ciia mé hinh DENGLER (véi 3 l6p hoat dong)
Theo [1], he thong cac gid thiét, phuong trinh, diéu kién cia mo hinh Dengler

chomdi 16p i (i=1,2,3) la;

1 > 3 -

of =1
trong 46 :
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Ry= { Tp doivei j>i (2)
I p] - Po
— dsivéi j<i

pi va hi 12 mat do va do sau (bé ddy) cla 16p i; g 1a gia t6c trong truong, p; 14 ap
sudt gay ra bdi cot khi quyén co bé day h; va cb dién tich day 1a don vi. Ldy p, = 0,
diéu ndy vé mat vat 1y 1a diéu kien mat ty do clia bien trén ctia mo hinkh. S dung
cac he thirc (1) va (2), cac phuong trinh can bing dong lugng, ¢6 bao ham céc
*qué trinh d6i Iuu va 16p bien s& c6 dang : '
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O day ( Fsx , Fsy ) dién t4 cAc qua trinh ma sat trong 16p bién sat dat, con My ,
M, 14 cAc dai lugng lien quan dén so dé tham s6 hoa doi lau.
Nguyén 19 bdo toan khéi lugng trong méi 16p dugc cho bdi phwong trinh :
ahl - —5 .
—+V.(BV;) =Q (5)
ot
trong d6 Q; dugc cho bdi so db tham s6 hoa d6i luu, 12 duong néu 16p i nhan them
kh&i lugng tix cAc 16p k€ can, am néu nd mét khoi lugng cho 10p khac;
—+
= (;,V;) 13 vecto gi6 trong mdi 16p. Cac ham dnla: w;, vi, hy, hy va hs. Bién
dOC lap trong mdi 16p 1a (x,y,t). Diéukién (1) 1a gid thiét can bing thuy tinh.

2. Suy dién hé phuong trinh vi phan cho 1 1op tr hé phuong trinh
DENGLER

Pa6i voi trudng hop nay, khong con khai niém trao d6i thuc thé (khm
Iwogng hoac dong lu(mg) gifta cac 16p, vi vay cén phéi loai bd so d6 tham s6 hoa doi
lvu. Lop khi quyén 13 10p sat dat, nen van @€ lai cac dai llIorng lién quan dén ma
sat. Chi xét i=3, c6 thé nhan thay rng qu = 1. Sau mot s6 bién d6i, bd di chi s6
dudi khi d6 (3),(4) va (5) cb dang gon gém 3 phwong trinh sau:
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(6), (7) va(8) taonen 1 hé phuong trinh vi phan chira cac ham an la:

u= u(X9Yst) V= V(X,Y9t) » h - h(XvY»t)
Su phan chia 16p thé hién trong so d6 sau:

Po = 0 hPa
po=0.
P, =245hPa
HL(3) =8000 m

p;=0,975 Pg= 1010 hPa

Hinh 1: So dé mo hinh khi quyén mot 6p (chua nhidu déng )
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Gan cac tham s6 ban dau nhu sau :

* Do day cta 16p khi quyén HL (3) = 8000mét; viec chon bé ddy nay tiy
theo muc dich cia bai toan. Cung voi gia tri ap suat xung quanh tam xoay (1010
hPa) s& suy ra gia tri P, = 245 hPa (tirc 1a mjt ding 4 ap cin khao sat) va mat do ps
= 0,975 tuong Gng.

Dé tao ra xody ban ddu, gan t6c do gid cyc dai Vi = 20 m/s, ban kinh glo
cuc dai Ry = 190 km. Mlen tich phan 4000km x 4000km vé&i tam tai vi do 20°
va d6ng thdi 12 diém goc cla he truc toa do.

3. M6 td qud trinh xit ly, tinh todn trong mé hinh khi quyén mot lép

KICKOFF = VX
Du dinh gin xody ban dau
I .
LRESRT = .FALSE. --> TIMER = 0
chay khong ¢6 file RESTART

Gén cdo tham s6 ban ddu: TIMAX = 24 h;
NBETA = 0 ; HL(3)=8000. ; RHO(3) = 0.975 ; NSCHEME=1 chon
phuong phap tich phan theo thdi gian so d6 bac 3 Adams-Bashforth
CALL FACTORS3 ( goi th tuc tinh diéu kié¢n ban ddu ctia mé hinh
); CALL BNDOON ( goi thu tue tinh dién kién _bién

I

CALL START
i€ 4 doc s6 lidu tit 6 dia
Lkgsil:rt—m TR Ding ciing vao bo nhé
P trong dé tiép tuc
tich phan

CALL VRTXKICK ; CALL VRTX1 goi thil tuo gén
truong xo4y ban dau cho 16p khi quyén n}net déi phia
trén bé mit qua dat trén mién d chon;

CALL PSCHAN_NRWS giai phuong tiinh Poisson tinh
ham dong tir xody; CALL UVSF tinh gi6 tit ham dong;
CALL BALANCE giai phuong trinh c4n bing tinh trudng
do cao h ban dau

v

CALL CHKCFL chon bu6g théi g1a11 dt 181 uu; CALL TRACK xdc dinh
tam xody; CALL PVCHECK kiém tra xody thé; CALL IN_KT_TR_AP
tha tue viét thém tinh trudng 4p

!

TIMER = TIMER + DT

CALL SWW1_TSTEP
goi thuc hién thl tuc tich phan 1 budc thei glan hé PT vi phan co ban

STOP
két thiic chuong trinh
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4. Mot s0'thi nghiém s6 tri va két qua tinh todn

Mo hinh DENGLER cb thé chay trén mat f (khi d6 tam xoay ding yén) hoac
trén mat B (tam xody chuyén dong). Ta cd B = df/dy ; n€u gid thi€t B = 0 thi f =
const va tam xo4y dmg yén; con néu xét B # O thi f bién ddi théo kinh hudng, gay

nén tam xoiy chuyén dong (goi 12 hiéu Gng B). D3 thyc hién 2 thi nghiém voi

NBETA =0 (ttec B =0) va NBETA =1 (B bién déi).
Sau day 1a bang két qua tinh toan :

S6 | Thoi Py hPa Toa do tam xody,Téc do di chuyén ,Quang
TT | gian duong tam xoay da di
t(h) NBETA=0 NBETA=1 khi NBETA=1

x km y km V. km/h Skm
1 0,8 9996 9995 0,4 1,5 0,5 0.4
2 4.0 10002 1000,1 -3,5 6,5 3,0 7,5
3 7,3 1000,7 1000,7 9.8 18,6 49 21,2
4 10,5 1001,2 10012 -19,5 34,5 6,4 . 39,8
5 13,7 1001,6 ‘ 10016 -31,0 53,4 69 619
6 17,0 1002,0 © 10021 -45.4 74,7 8,1 87,6
7 20,2 10023 1002,5 -61,2 98,2 8,9 1159
8 23,5 . 10027 10029 -78,8 1226 9.6 146.0

5. Mot s6 nhdn xét va két ludn buédc dau

+ Sau 24 h tich phan, dp suit & tam xoay day 1én trong ca 2 thl nghiém (xem
hinh 3). Diéu nay phu hop véi _quan diém cha K. Dengler cho ring d6i luu 1a
nguyén nhan gay nén sy phat trién cla bio nhiét d6i. Khi dua v€ mo hinh moét 16p,
ta da bude phau loai bb so 36 tham s6 hod d6i luu, v6i su t6n tai clia ma sét dan dén
t6c d6 gié giam dan, xody day lén. :

+ Khi cho chuyén dong trén mit P, tam xody di chuycn theo hufong tay bic
(xem hinh 2 m6 ta trudng &p sudt tai bé mit), t6c 4o di chuyén nho vao lic méi gén
xody do tinh bét d6i xiing ban diu chua I6n, sau 24 h tich phan V, dat khoang 10
m/s, phit hop véi t6c d6 di chuyén trung binh ctia cde XTND thuc.

+ Hé phuong trinh co ban cho trudng hop mot 16p hoat dong thuc chit la mo
hinh khi quycn chinh 4p , xét v6i 16p chit 16ng khong nén duoe (p = const). That
viy, ta co:

p+ = p-gh (hlabc day 16p khi quyén; g =9,81 m/s” ; ps 12 4p sudt bé mat)

18y dao ham, ta ¢6 :
Op/0x = p.g.0h/0x; Ops/ Oy = p. g-Oh/0y B ()
Thay thé (9) vao (6) (7) va (8) dbng thoi bo qua ma sat (coi lop chit long
13 Iy tudng), s& gip lai cdc phuong trinh m6 ta khi quyén chinh ap trong [2]
(chﬂong X, tiét 3, trang 346) Theo [3], thi hé phuong trinh mo ta chuycn dong cua
khi quyén chinh ap cé thé diing cho muc bat ky v6i h 1a d6 cao mit ding 4p, song
trén thuc t€ né dung t6t nhat cho muc khi quycn trung binh (mat 500 hPa).

Dé ¢6 thé ting dung m6 hinh Dengler vao nghién citu va nhét 1a vao
nghiép vu, odn cin cdc nghién ctu ti€p thco nhu' chay moé hinh cho s6 liéu thuc,
nghién citu viéc cai xody ban dau ..

Loi cdm on: Trong qua trinh thuo hién néi dung trén ching t6i ¢4 nhan duoe sy -

g6p ¥ va gitip d& cha TS. Kiéu Thi Xin va Thac s Lé Cong Thanh. Xin chén thanh
cam on.
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Hinh 3. BIEN THIEN CTUA AP SUAT DOC THEO VI TUVEN B QGUA TAM xO4Y

Tai licu tham khao

1. K. Dengler ( Meteorological Institute , University of Munich , Germany. ) and
Michael J. Reeder ( Centre of Dynamical Meteorolo gy and Oceanography -
Monash University , Melbourne - Australia ). The effect of convection and
baroclinicity on the motion of tropical cyclone - like vortices. June 1995,
Submitted to-the Quarterly Journal of the Royal Meteorological Society; 50 pages.
2.-L.S. Gandin , A. S. Dubov. Trislenue metodu kratkosrosnovo proguoza
pagodu.Gidrometeorologitreskoe izdatelstvo, Leningrad - 1968; 426 pages.

3. Tran Tan Tién. Dy bdo thoi tiét bing phuong phdp 6 tri. NXB DH Quéc gia Ha
Noéi - 1997 ; 206 tr.



