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1. Gigi thiéu

Trong cdc mo hinh s6 du bdo bdo-xody thuan nhiét dGi (XTND), van dé phan
tich va tao xody gia (bogus vortex) cho ban dau héa xody déng mot vai tro hét sic
quan trong. Viéc ban ddu hda xody da dugc dé cap dén trong nhiéu cong trinh nghién
ctru [1,2,3,5,6]. Muc dich cua ban diu héa xody 1a xay dung mot xody nhan tao c6 ciu
tric va cudng do gan nhat véi xody bao thuc rdi cai vao trudng phan tich toan cau lam
diéu kién ban dau cho mo hinh du bdo. Xody nhan tao thong thudong dugc két hop tu
hai thanh phan: Thanh phan xody phan tich (analysis) va thanh phan xody gia (bogus).

Dé ¢6 thé tao duoc mot xody nhan tao gin nhat v6i xody bdo thuc can phai xay
dung mot xody gia phut hop nhat, dam bao mo ta dugc mot cach kha chinh xac cau tric
va cuong do cha xody bdo thuc. Mudn vay can phai c6 su hiéu biét diy du vé su tién
trién clia xody bdo trong qua trinh tén tai cling nhu su twong tdc giita né véi cac yéu to
bén ngoai. D3 c6 nhiéu nghién citu thuc nghiém va 1y thuyét c6 gang giai quyét van dé
nay. Tuy vy, con xa con ngudi méi cé thé dat dugc moi y mudn ctia minh. Boi
bao-XTND thudng hinh thanh va ph4t trién trén bién, noi ma khong c6 ngudn s6 liéu
quan tric ddy du, ca & bé mit va trén céc tang cao khi quyén [7]. Do d6, bén canh
nhitng khao sat thuc nghiém nguoi ta thuong xay dung cac xody nhan tao dua trén viéc
nghién ctu 1y tudng xay dung cac xody gia.

Trong mot mo hinh du bdo ddy du (mo6 hinh ba chiéu dua trén viéc giai hé
phuong trinh thuy dong luc hoc nguyén thuy), két qua du bao 1a hé qua cua su tuong
tdc phifc tap giita nhiéu qu4 trinh, nén néi chung khé c6 thé tiach biét dugc qua trinh
nao dan tGi hé qua nao. Vi vay, nhiém vu clia bai todn nghién ctu ly tudng la xay dung
nhitng di€u kién moi truong 1y tudng, roéi chong 1én d6 mot xody 1y tudng — xuat phat
tlr cdc biéu thitc 1y thuyét hay ban thuc nghiém, dé xem xét anh hudng clia cic qua
trinh khac nhau d6i véi xody 1y tuéng do.

Cho dén nay da c6 nhi€u cong trinh nghién ciu theo huéng nay, va chu yéu dua
trén cdc mo hinh don gidn. Véi bai todn nghién cttu chuyén dong clia xody thuan nhiét
dé6i, nguoi ta thuong st dung cdc mo hinh chinh 4p hai chiéu [8,9]. Trong khi d6i vé6i
nhitng nghién citu lién quan t6i su bi€n déi clia cau tric va cudng do XTND thi cic mo
hinh nuéc nong nhiéu muc lai duoc wa chuong [10]. Viéc nghién ciu ly tuéng XTND
dua trén cdc mo hinh ba chiéu didy du hién van con khd han ché, trong d6 chu yéu
chiing duoc st dung dé mo phong cac trudng hop bio cu thé.

Trong bai ndy, s& trinh bay mot phuong phdp ban ddu héa xody can bang. Chi tiét
vé phuong phdp nay sé duoc mo ta & muc 2. Mot so dé ban dau héa 1y tudéng cho mo
hinh WRF st dung phuong phap trén ciing dugc xay dung. Tur d6, da khao sat mot s6
truong hop don gian nham xem xét tic dong cua mot s6 qué trinh dén cau tric cia mot
X0dy can biang trong mo hinh.

2. Xay dung xoay ly tudng can bang

Gia stlr, bang cach nao d6 (ly thuyét hodc ban thuc nghiém) da xay dung duoc
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mot phan bd gio 1a ham giai tich clia ban kinh r va do cao z (v=v(r,z)), bai toan dat ra
1a xdc dinh cédc y€u td khi tugng con lai & trang thdi can bang véi trudng gié cho trude.

Trong hé toa do ban kinh - do6 cao (r,z), phuong trinh gié gradient va phuong
trinh thiy tinh c6 thé viét dué6i dang:
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Tu (6), néu dich chuyén mot khodng cdch nho (dr, dz) trén cdc mat dic trung, ta
¢6 (dr,dz)-(C,~g)=0; hay tur (3) suy ra (dr, dz) vuong goc véi vector gradient khi ap.
Diéu d6 ciing c6 nghia 12 nhitng mat dac trung cta (5) 12 cdc mat dang 4p. Phuong
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Dai véi bai todn ban ddu héa xody can bang trong mo hinh s6, van dé 1a xdc dinh

truong mat do can bang (ng véi mot phan bo gié ti€p tuyén v(r,z) cho trudc véi diéu

kién biét gid tri cua mat do moi truong py(R,z) va ap sudt moi truong py(R,z) tai
khoang cach ban kinh phia ngoai R va do cao z nao d6. Gia thiét rang cdc xody thuan
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nhiét dé6i dién hinh ¢6 po < 0. Khi d6 bai todn c6 thé dugc giai quyét mot cach chinh
z

xdc khi st dung cdc phuong trinh (6) va (7). Ta c6 thé thiét 1ap mot hé toa do cuc gébm
cdc nut ludi theo ban kinh va do cao. Xét tai mot niit lu6i bat ki P(r,, z,) nao do, ta tich
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phan (6) ra phia ngoai dé xdc dinh dugc do cao Z ctia mat ding dp di qua P(ry, zp) tai
ban kinh ngoai R nao dé; tir (7), ¢6 thé xdc dinh dugc su thay déi clia mat do giita
P(rp, Zp) va Q(R,Zy). Vi mat do p va dp sudt p tai cdc diém (R,z) da biét, nén ta c6 thé
xac dinh duogc p va p cling nhu nhiét do tai P khi st dung phuong trinh khi 1y tudng
(hinh 1).

z A

VA
R Q Hinh 1. So d6 xac dinh mat do clia xoay can bing
Zp P trong hé toa do (r,z). Piém nat lugi dang xét (P),
gia st phan bé mat dé méi trudng theo dd cao
(tai r=R) da biét.

-
Ip R r
Tuy nhién, trong m6 hinh WRF ciing nhu nhiéu moé hinh du bdo qui mo vira
khdc, thay vi hé toa do thang ding 12 do cao, nguoi ta thudng sit dung hé toa do sigma:
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c6 thé dugc viét dudi dang:
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va c6 nghiém la:
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Day ciing chinh la cdc mat dang 4p. T phuong trinh (9), trén cdc mat dac trung,
ta co:

da 1 oC
—____ - = (13)
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véi a=1/p.

Trong truong hop nay, viéc x4c dinh trudng mat do gap khé khan khi cdc mat dac
trung (12) thuc chat 1a cdc mat dang 4p trong khi ta cin gid tri cdc trudng trén cac mat
sigma. Thuc t€, viéc xdc dinh trudng mat do lai don gian hon biang viéc phan tich theo
do cao (vi phan bo gi6 v(r,z), nén dao ham ctia C theo z (7) sé€ dé thuc hién hon theo o
(13)). Trong nghién ctu nay, cac gia tri ap suat, mat do, do cao tai tam clia xody (s€
xay dung) tai cdc muc sigma cua truong ban dau duoc cho la cdc gid tri nén hay
trudng moi truong. Khi d6 sé tinh duoc trudng mat do va do cao trén cdc mat dang 4p
(nén). Phan b6 clia 4p suat bé mat theo ban kinh p(r) ciing s& duoc xdc dinh bang cédch
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tich phan phuong trinh (6) tir diém can xét ra phia ngoai dé tim do cao clia mat dang
ap p = p,(r) tai ban kinh ngoai. Khi biét dugc ap suat bé mit, c6 thé tinh chinh xdc 4p
sudt tai moéi diém trong hé toa do o theo dinh nghia. Tir d6, mat do va do cao cé thé
noi suy theo 4p sudt tir cic gid tri da tinh duoc trén cdc mat dang 4p nén.

3. Thiét k& thi nghiém

Phuong phdp ban diu héa xody can bang trén day da dugc ching toi xay dung
thanh mot modun ban dau héa cho mo hinh WRF phién ban 2.1. D€ nghién citu su tién
trién clia mot XTND 1y tudng cho muc dich xay dung so d6 ban diu héa xody ciing
nhu xem xét tac dong ctia mot s6 qua trinh dén cdu tric va cuong do cua nd trong mo
hinh WREF, chiing t6i da ti€n hanh mot s6 thi nghiém c6 cdu hinh tir don gian dén phiic
tap, trong d6 mo6 hinh WRF dugc ciu hinh nhu sau:

- D0 phan giai ngang 20 km, gom 101x101 nit luGi ngang
- 21 muc nguyén thiang diing, do cao dinh mo hinh 20km.
- Tham s6 Coriolis dugc xét 1a hing s trén toan mién (mit f)

Viéc xay dung xody gia ban dau doi hoi phan bd ctia gié 1a ham cua do cao va
ban kinh. C6 nhiéu cdc dang phan bd gi6 khac nhau, nhung & day, ching toi sit dung
phan bo gi6 tiép tuyén theo ban kinh r va do cao z duéi dang:

v(r,z) =W, (r).W,(z).V(r) (14)
Trong do:
V(r):VmaXxexp( _XbJ, x=rlr, (15
1 r<r,
W, (r)= 1(1+cos(n[r_rm JD r>r, (16
2 R-r,
z
Wz(z)_l—ﬁ (17

v6i V.. 12 gi6 ti€p tuyén cuc dai, r,, 1a ban kinh gi6 ti€p tuyén cuc dai; b 1a tham s6
xac dinh do rong cua profile gié; R 1a ban kinh ngoai cing ctia mién phan tich; H 1a do
cao tir bé mat dén dinh mo hinh; W, 1a ham trong s6 theo ban kinh nhim 1am giam dan
gi6 tiép tuyén vé 0 tai ban kinh ngoai R dé€ tranh su bat lién tuc clia trudong gié gitta
xody bdao va moi trudng; W, 1a ham trong s6 theo do cao nham xay dung mot xody
thuan nhiét déi cé gié ti€p tuyén giam dan theo do cao tuong tu nhu trong thuc té.

Xody gia c6 toc do gié cuc dai v,,,, = 35m/s; ban kinh gi6 cuc dai r,,= 100km, tham s6

b dugc xdc dinh sao cho béan kinh gié 5m/s bang 500km. Trong thuc t€, ban kinh gid

cuc dai cia mot con bdo manh c¢6 gid tri nho hon nhiéu so véi gia tri dugc lua chon &

day (c6 thé nho hon 20km). Tuy nhién, v6i do phan giai ngang 20 km, ban kinh gi6
cuc dai can lua chon twong tng dé mo hinh c6 thé mo phong dugc ciu triic cta bao.
Véi cau hinh mo hinh trén, ching to6i khao sat cac truong hop thi nghiém sau:

+ Truong hop 1 (TH1): Khong ban dau héa 4m cho mo hinh, khong c6 cac qud trinh
vat 1y nhu ma sat bé mat, cdc qua trinh 16p bién, cic qud trinh d6i luu, bic xa.
Muc dich nham tao ra & day mot “diéu kién 1y tudng” nham khao sat tinh can bang
cua xoay gia

+ Truong hgp 2 (TH2): Gan giong véi THI, tic 1a moi truong “kho”, khong cé céac

4
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qué trinh vat 1y, nhung da dua vao ma sat bé mat nham xem xét su suy yéu clia
x04y do ma sét.

+ Truong hop 3 (TH3): Dua vao cdc qua trinh vat ly khac nhau, nhu truong moi
trudong duoc ban dau hda 4m, c6 ma sat bé mat va vat 1y vi mo dang hién (explicit
microphysic, grid scale, khac véi implicit, nhu tham s6 héa doéi luu, subgrid scale)
nhdm mo phong cdc qud trinh may don gian.

4. Két qua va nhan xét

THI1 Ia trudng hop don gian nhat, dugc dua ra nham khao sét tinh can bang cta
xody. Khdi niém can bang & day khong c6 nghia 1a xody luon bao toan khi tich phan
mo hinh theo thoi gian ma chi bao toan trong mot diéu kién 1y tudng nao dé. Diéu kién
1y tudng & day 1a mo hinh khong c¢6 sai s6, khong ¢ ma sat va cdc qua trinh vat 1y va
4m, hé s6 Coriolis khong d6i trén toan mién (trén mat f). Thong thudng, khong thé loai
trir hét sai sO trong cdc mo hinh s6, vi vy cuong do cua xoay thuong s€ yéu di, dac
biét do cac s6 hang nhét gia xuat hién khi sai phan héa cac phuong trinh vi phan. Van
dé can giai quyét 1a sau khi xody gia dugc “cai” trd lai truong ban diu, cdc trudng cin
phai & trang thdi can bing v6i nhau dé trdnh hién tuong s6c¢ ctia mo hinh. Mot xody
can bang duoc xem la tot néu su suy giam cudng do cta xody khong ddng ké, va tuong
quan gifta cdc trudng 1a khong déi.

Hinh 2.A, 3.A, 4.A tuong tng din ra mat cat kinh huéng cla trudng gid vi
hudng, ap sudt va nhiét do ban dau cho ca 3 truong hop. Tuong tu, cac hinh 2.B, 3.B,
4.B la céac truong tuong tng sau 24h tich phan cia TH1; cac hinh 2.C, 3.C, 4.C 1a cac
truong tuong tng sau 24h tich phan cia TH2; va cac hinh 2.D, 3.D, 4.D la ctia TH3.

Tir cac hinh 2.B, 3.B, 4.B ta thiy, sau 24 gio tich phan TH1, cac truong cua xody
gia hau nhu khong thay déi. Tuy nhién, khi xem xét su bién déi clia 4p suat muc bién
tai tam theo thoi gian (hinh 8), chiing ta thdy & hon nhitng bién déi cta cudng do
xody. Trong git dau tién, 4p suat tai thm giam mot chit, thé hién xody ban ddu chua
thuc su can bing, va do d6 phai c6 su bién d6i ndo d6 cua trudng 4p dé can bing lai
v6i truong gid. Tuy nhién, su bién déi nay la nho, cé thé chap nhan duoc. Nguyén
nhan clia sy mat can bang nhd & day c6 thé do nhitng sai s6 khi thuc hién phép noi suy
tlr cdc muc dp suat vé cdc muc sigma. Sau mot thoi gian ngin giam dp, dp suat tai tam
bat dau tang dan tuyén tinh, cé thé do sai s6 (nhd) cia mo hinh. Nhung néi chung su
bién doi nay 1a khong 16n.

Su giam 4p tai tam mot xody thuan can bang duoc gan véi su giam mat do. Vi
vay, néu toc do gid ti€p tuyén giam theo do cao (nhu trong mot xody thuan nhiét déi
dién hinh), thi xody c6 16i néng néu xét trén mat ap suat. Tic 1a nhiét do tang khi di tir
ngoai vao theo phuong ban kinh trén mat dp suét. Cac hinh 4.A va 4.B con thé hién 10
cdu tric 16i nong trén mat sigma cua xody 1y tudng.

Khi mot xody can bang dugc dit vao moi trudng cé ma sét, gio & gdn bé mat sé
yéu di. Khi d6 su can bang giita luc gradient khi dp, luc quén tinh ly tam va luc
Coriolis s& bi pha v&. Hau qua la gié s€ hoi tu & muc thip va xuat hién dong thang
manh nhét & khu vuc gié cuc dai. Do bao toan momen dong luong, toc do gié sé tang
lén khi hoi tu. Trong thuc t€, day 1a qua trinh thiic ddy su van chuyén 4n nhiét trong
bdo, va 1a mot co ch€ ting cudng bio. Tuy nhién néu khong ¢ cdc qué trinh 4m vat 1y
may (TH2), hoan luu so cap ctia xody s€ yéu dan, tuong ing v6i nd cuong do xody sé€
giam dan, dac biét & gdn bé mat. Hinh 2.C cho thdy gié ¢ cdc muc thip giam déng ké,
trong khi gié & cdc muc cao (noi it chiu &nh hudng clia ma sat) hau nhu khong doi. Két
luan tuong tu cho truong ap va truong nhiét (hinh 3.C, 4.C). Khi 4p tai tam ciing giam
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manh (hinh 8) so v6i TH1, tuy khong giam mot cach tuyén tinh. Diéu nay c6 thé lién
quan t6i su giam cta gié bé mat gin lién vdi su giam luc Coriolis (fv) va luc qudn tinh
ly tam (v¥/r), trong d6 luc qudn tinh ly tam déng vai trd chu chot trong moi quan hé
can bang va ty 1é bac 2 vdi toc do gio.

TH3 la truong hop dang quan tam nhat, vi & day da dua vao tuong doi day du cac
yéu t6 vat ly. Khac véi 2 truong hgp trude, d¢ mo phong cac qud trinh vat 1y trong
may, mo hinh dugc ban ddu héa 4m. D6 4m riéng ban ddu dugc cho chi 12 ham cua do
cao (hinh 5.A). Tuy nhién, do céu tric 16i néng, do 4m tuong d6i lai c6 gia tri nhod &
vung trung tam (hinh 5.B). Nhu di néi ¢ trén, ma sat bé mat dan tGi su hoi tu ¢ cta gié
bé mat. Néu khong c6 thém vai trd ctia cdc yéu t6 khdc, xody s& suy yéu. Su ting
cudng xody tir lau da dugc gan vdéi vai trd ctia d6i luu va gidi phéng an nhiét trong bio.
Day 1a mot qua trinh hoéi ti€p kh4d phiic tap. Tuy nhién, c6 thé mo ta so luge rang, hoi
tu 4m 1am xuat hién dong thiang & khu vuc ban kinh gié cuc dai. Khi dong khi di lén
dat trang th4i bao hoa, hoi nuéc ngung tu 1am gidi phéng mot lwong 4n nhiét va lam
tang su chénh léch nhiét do gitta dong thang va moi truong. Dong khi di 1én dén muc
can bang nhiét (noi nhiét do dong khi bang nhiét do moi truong), téc do thiang giam
dan, dong thoi xudt hién sy phan ky & dinh tang d6i luu. Qua trinh nay dan t6i su giam
ap sudt & tam xody, dong thoi taing cudng su cudn hdt muc thap va hoan luu so cép.

Trong mo phong TH3, ¢6 thé thay, qud trinh ting cudng xody da dugc mo ta kha
tot. Tir hinh 2.D ta thdy gid ti€p tuyén sau 24h tich phan da tang lén dédng ké, véi toc
do gi6 cuc dai trén 50m/s & phia trén 16p bién. Gié bé mit tuy yéu hon gi6é & phia trén
16p bién do vai trd cua ma sit, nhung manh hon nhi€u so véi gi6 ban dau. Hinh 3.D
cho thdy 4p sudt twong ting ciing giam — cudng do xody ducgc ting cuong. Co thé thiy
o hon su bién ddi cha ap suat tai tam qua hinh 9. Su giam 4ap suat tai tam khong dién
ra ngay tir thoi diém bat ddu mo phong. Thuc t€ trong khoang hon 6h du, 4p sudt ting
do su hoi tu 4m vao khu vuc gin trung tam xody. Khi doi luu xuat hién, va hinh thanh
phan ki gié & muc cao, xody dugc tang cuong ro rét so véi TH1 va TH2.

Hinh 4.D 1a mat cat cta trudng nhiét do (TH3) sau 24h mo phong. Nhiét do giam
O gin bé mat do khong khi xung quanh c¢6 nhiét do thdp hon hoi tu vao ving dp suét
thap va do céc khu vuc dong gidng do gidng thily & khu vuc thanh mat bdo. Con & cac
16p khi quyén phia trén sy d6t néng 4n nhiét da lam xuét hién cau tric 16i néng khd ro.
Mat cat thang ding cla cdc truong do am riéng, do 4m twong doi, lugng nuéc may
riéng va toc do thang ding sau 24 gid mo phong trén cdc hinh 6.A, 6.B, 6.C va 6.D
twong tng thé hién rd cau tric thAinh may mat bao va su phan ki v6i man may phia trén
dinh tdng d6i luvu. Su hoi tu muc thap va phan ki & trén cao clia trudng gié con ¢ thé
nhan thay rd hon trén hinh 7 va 8.

4 Crass sectios [m/s] ot 00N Zonal Wisd Crass section [m/4] ot 24
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Hinh 2. Mt cit thang ding theo truc x qua tam xoay cua gié tiép tuyén: A) Tai thdi diém ban dau;
B) Sau 24h tich phan cla TH1; C) Sau 24h tich phan clia TH2; D) Sau 24h tich phan ctia TH3

Proviure Crows section [WPg] ot DN Proviure Crows section [FPg] ot 240
Proviure Crows section [WPg] ot 240 Proviure Croas section [hPa] ot 24n

Hinh 3. Mt cit thang ding theo truc x qua tam xoay cua ap sudt: A)Tai thdi diém ban dau; B) Sau
24h tich phan cta TH1; C) Sau 24h tich phan clia TH2; D) Sau 24h tich phan clia TH3

Temperatre Creas section [Segree C] ot 000 Temperatre Creas section [Segree C] ot 24n

Temperatre Croas  section [Segree C] ot 24n Temperatre Creas  section [Segree C] ot 24n

Hinh 4. Mit cit thing du'ng theo truc x qua tam xoay cﬁa nhiét dé: A) Tai thai diém ban dau; B)
Sau 24h tich phan clia TH1; C) Sau 24h tich phan clia TH2; D) Sau 24h tich phan cia TH3

Spesific Himidity Cross section [!cq,”kg] at 00n Relative Humidity Cross section [%] at 00n

A) ' B)
Hinh 5. Ban dau héa 4m cho TH3: A) Trudng dé am rleng, B) Trudng dé am tuong déi.
Spesific Himidity Cross section [kg/kg] at 24n Relative Hurnidity Cross section [%] at 24n
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Cloud Water [kg/kq] at 24n _ Cross section of T [shoded] and W [contour] at 24n

Hinh 6. Sau 24 gid tich phan cta TH3: A) Truéng dé am riéng; B) Trudng dé dm tuong dai. C)
Lugng nudc riéng trong may; D) Téc do thang dirng.

Stream Line at z=1 at 00h Stream Line at z=1 at 24h
A) B)
Hinh 7. Truéng duéng déong muc 1 (muc hdi tu) tai théi diém ban dau (A) va sau 24h tich phan(B)
Stream Line at z=11 at 00h . Sl.r.eqm. Line at z=.1'l_ gt_24h

SRR I R R TR A R TR R T

A) B)
Hinh 8. Trudng dudng dong muc 11 (muc phan ki) tai thi diém ban diu (A) va sau 24h tich phan (B)

Sea Level Pressure [hPa]

Pshe
8

Hinh 9. Bi&n dé&i cta ap suat tai tam theo thoi gian cia TH1 (Case 1), TH2 (Case 2) va TH3 (Case 3)
5. Két luan

Béng viéc sir dung mo hinh WRF chiing t6i da ti€n hanh nghién ctu mo phong su
tién trién chia mot xody thuan nhiét déi 1y twdng. Mic di day méi chi 1a mot s6 két qua
budc dau song né da cho phép rit ra mot s6 nhan xét sau.

1) M6 hinh WRF 12 mot mo hinh ba chiéu ddy du ¢ thé duoc stt dung dé nghién
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ctiu mo6 phong cdc qua trinh thoi ti€t néi chung va mo phong xody thuan nhiét déi noéi
riéng.

2) Viéc thiét ké céac truong hgp thi nghiém 1y tudng, tir don gian dé€n phic tap,
cho phép khdo sit anh hudng clia cdc qué trinh tich biét t6i su tién trién clia xody
trong qué trinh tich phan thoi gian.

3) Viéc dua vao cdc qud trinh 4m va vat Iy vi mo trong TH3 da cho thay vai tro
quan trong clia qué trinh doi luu va gidi phéng 4n nhiét doi véi su ting cudng xody.
Mic du day chi 1a mot cau hinh thi nghiém t6i thi€u (ma sat bé mat, vat 1y vi mo dang
hién), nhitng két qua nhan dugc da phan anh duogc qua trinh tang cuong cua XTND,
cau trdc 16i ndng, cau tric may va mot sd dac tinh khac cia XTND thuc.
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ABSTRACT

IDEALIZED STUDY EVOLUTIONS OF TROPICAL CYCLONES USING
WRF MODEL

Bui Hoang Hai, Phan Van Tan, Nguyen Minh Truong
Vietnam National University, Hanoi

Vortex initialization is one of the most important problems in Tropical Cyclone
(TC) forecasting. To be able to construct a relevant artificial vortex, it is necessary to
understand thoroughly its structure. One of the approach to the problem is idealized
study. Because of the difficulties in setting up the idealized conditions, the idealized
studies mainly use rather simple model like barotropic or multi-level shallow water
models.

In this study, we use a full primitive equation model, the Weather Research and
Forecast (WRF) model, with an vortex initialization model to simulate the evolution of
an idealized TC. The results showed that, the WRF model is capable of simulating
idealized TC. We can simulate explicitly many processes of TCs. There may be many
further studies that extends from the current one as well.

Tom tat

NGHIEN CUU LY TUGNG SU TIEN TRIEN CUA XOAY THUAN NHIET POI
BANG MO HINH WRF

Bui Hoang Hdi, Phan Van Tan, Nguyén Minh Truong
Pai hoc Quoc gia Ha Noi
Ban ddu héa xody cho cdc moé hinh du bdo bdo—xody thudn nhiét ddoi la mot trong
nhitng vdan dé hét siic quan trong. Dé cé thé xdy dung dugc mot xody nhdn tao phit hop cdn
phdi ¢ sw hiéu biét ddy dii vé cdu triic cua né. Mot trong nhitng cdch tiép cdn vdn dé nay la
nghién citu xody ly tudng. Do sy khé khdn trong viéc thiét ldp cdc diéu kién ly tudng doi vdi
cdc mo hinh ddy du nén trudce ddy viéc nghién citu xody ly tuong chi yéu dua trén co s cdc
mo hinh don gidn, ma thuong la cdc mo hinh chinh dp hodc moé hinh nudc nong nhiéu lop.
Trong nghién citu nay, chiing toi s dung mé hinh day du WRF vdi phuong phdp ban
ddu héa xody cdn bdng va xdy dung cdc mé phdng ly tudng su tién trién ciia mot xody thudn
nhiét doi (XTND). Két qud nhdn duoc cho thdy, WRF la mot mé hinh cho phép thuc hién
nhitng mé phong 1y tuéng XUND khd thudn loi. Bing cong cu nay cé thé mo phdng hién nhiéu
qud trinh xdy ra trong XIND, dong thoi md ra nhiing hudng nghién ly tudng citu sau hon vé
XTND ciing nhu dp dung vao bai todn ban ddu héa xody cho moé hinh duw bdo bdo.
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