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1. Md dau

Trong thap ky qua, vdn dé dy bdo thién tai néi chung, dy bdo cic hién tuong
thoi tiét khi hau nguy hiém nhu bio, ap thap nhiét dai (ATND), mua, 1ii lut hay dong
1&éc... ndi riéng, dang ding trude yéu cau cdp bich ngcly cang khat khe hon, nhim gép
phan giam nhe thiét hai do thién tai gy ra c6 hiéu qua hon. Bai toan nay dang thu hiit
su quan tam cia nhiéu nha khoa hoc 16n trén the gidi v su ddu tu 16n cha nhidu qudc
gia va nhiéu té chitc khdc nhau. O nudc ta nhimg doi hoi méi trong linh vuc nay di
duge thé hién trong nhiéu van ban cia Nha nudc, nhat 1a sau thi ky xay ra nhiing
thién tai do bao, 14, lut cua nhitng nam 1996+2000 da gay thiét hai qud 16n vé ngudi
va cia cho nhiéu ving dat nude nhu bdo s6 5 (Linda) dé bo vio Ca Mau nam 1997,
bao lien tiep vao Nam Trung Bo ndm 1998, mua lii I6n rén luu vue song Hoéng-Théi
Binh nam 1996.

Vdi trinh d¢ khoa hoc cong nghé trén the gidi hién nay. khau quan trong vi hiéu
qua bac nhat dé tang cuong chat lugng du bdo bae, mua bio va do d6 1 tut 13 dp dung
nhtmg mo hinh s6 cong nghé tién tién, bdi 1€ bang phuong phéap nay sé dua ra duge du
béo han dai hon, chinh xdc hon, dinh lugng va thong tin Kip thoi hon vé hoat dang clia
bio ca vé duong di cling nhu cudng do. Trudng Pai hoc Khoa hoc ti nhién phéi hop
v61 Trung tdm quéc gia du bao Khi twong Thay vin (KTTV) di nghién ctiu 4p dung
thanh cong bd mé hinh s6 khu vuc cong nghé cao. goi tat 1a HRM, vao du bio
chuyén déng cla XTNP-bido trén bién Dong....

Trong bai nay s€ gidi thi¢u khai quat vé dong luc hoc va vat 1y cia m6 hinh HRM
dugc du nhap tir Tong cuc phuc vu thoi tiét CHLB Pic (DWD). Phién ban HRM dugc
khu vuc hod timg phdn va dang 4p dung tai truong Pai hoc Khoa hoc tu nhién hién
nay dugc goila VNU/HRM. Tiép theo la trinh bay mét s6 két qua du bdo duge bing
VNU/HRM-bao hoat dong trén khu vyc han ché Viét Nam-bién Déng, nam 2001.

2. Co'so toan ly, diéu kién bién va ban ddu hoa trong HRM
a. Hé phuong trinh mé hinh
HRM Ia mét m6 hinh s6 thuy tinh cho du bdo thai tiét khu vuc han ché quy mo
vira — o va — 3, ¢6 kha nang cung cdp du bdo cdc tham s6 thoi tiét gan mat dat chi
tiét hon, mo phong duge ca may va mua. Nho vay, sin pham du bdo bang HRM c¢é
khd nang 4p dung vao cdc bai todn mdi trudng nhu mé hinh hod 6 nhiém khi hay mé
phong trang thdi bién.... HRM con Ia mot cong cu nghién ciu khoa hoc rét nhay.
H¢ phuwong trinh cuia HRM bao gém 6 phuong trinh véi 6 sdu bién du bdo
tuong tng 1 p, ,u,v,T,q, ,q (Ps-d4p xudt bé mat; u,v-cic thanh phén gié ngang; T-
nhiét d¢; q.~-do dm hai nudc; q.- d6 am (rong may), viét trong hé¢ toa do 1a1 (p trong
tang khi quyén mo hinh phia trén c6 p<220mb, va 1| trong tdng khi quyén mé hinh
dudi véi 220mb<p< p.), vor 9 phuong trinh canh bdo xdc dinh cde bién. t6¢ do
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thiang ding trong toa do lai 7, thé tich riéng o, nang lugng chuyén doi giira thé nang

va dong nang trén muc 7, 1a aw, toc do thing ding trong hé toa do khi ap @ = Z—p .
xody thé tuyét doi, dong nang, dia thé vi, quan h¢ xac dinh nhiét dé do va do 4m
riéng bao hoa [11].
b. Diéu kién bién

1) Trong nhitng mé hinh phan gidi khong gian cao nhu kiéu HRM thi séng trong
trudng ndi trd nén quan trong hon. Dé khir loai séng nay trong HRM da sir dung diéu
kién bién trén bitc xa (RUBC), do KLEMP, DURRAN va BOUGEAUL phét trién
(1983) (trong moé hinh viét tat 1a KDB-UBC), va dugc HERZOG (1994) chuyén sang
hé toa do ba chiéu cd truc ding trong toa do lai va duge dp dung nghiép vy trong
HRM.

2) Diéu kién bién xung quanh: Bién xung quanh cia HRM lay tir mo hinh diéu
khién GME, c6 1am tron it nhiéu (theo DAVIES, 1976 va KALBERG, 1977) dé cho
cdc hé thong quy mo nhd va song trong trudng ¢6 thé rdi khu vige mo hinh va khong
phan xa nhiéu trén bién xung guanh. HRM dung phuong phip long din bién cua
DAVIES (1976) ¢6 céi tién boi KALLBERG (1977).

c. Vit ly duge tham sd hod trong HRM

HRM c6 kha nang tmg dung véi do phan gidi ngang c& 28 dén 7 km. Véi do
phan giai nay HRM khéng thé mo phong truc tiép nhing qué trinh vat Iy quy mo
dudi 1udi nhu biic xa. nhimg 6 d6i luu, khucch tén roi ngang va dilng hay vat 1y dat .
T4t ¢4 nhimg qué trinh ndy gilr vai tro rat quan trong doi véi dong luc hoc Khi quyén
vi d6i v6i du bdo cac hién tugng thoi tiét nhu nhiét do mat ddt, gid , xody, may, mua,..
N6i cach khic, ching c6 tic dong hoi ti€p dén cac bién mo hinh. Bdi vay, ching
duge tham s6 hoa trong HRM [12].

d. Hé toa do trong HRM

HRM dugc cdu tric ngang hoac theo ludi kinh-vi quay hoac theo ludi diéu hoa
véi do phan giai ngang tir 0,25" + 0.05", twong duong 28 km dén 7 km. Quy tac bién
ddi gilta hai hé toa do hay quay toa do cling nhu toa do thing ding lai dugc trinh bay
trong HRM [12].

d. Ban ddu hod mod chudn dn (INMI) trong HRM

Kha ning du bdo ciia mot mo hinh con phu thuge rat nhiéu vao diéu kién ban dau
duge sit dung dé tich phan mo hinh. S6 liéu thim sat phai duoc bién déi bang mot kiéu
thich hop déng luc hoc dé nhan duge mot tap hop 56 li¢u thich hop cho ban ddu hod.
Qué trinh nay dugc goi 1a dong hod 56 liéu, bao gém phan tich khich quan va ban dau
hod. Phan tich khach quan trong HRM la phén tich cua mo hinh toan ciu GME. Ban
d4u héa s6 lieu da duge phan tich trong mot mo hinh nhim t6i thiéu hod séng trong
trudng trd nén c6 gid tri 16n khi do phan giai mo hinh ird nén cao, va trong HRM
dugc thuc hién bang phuong phap ban déiu hoa mod chudn dn. Phuong phép nay lam
gidm bién do cla nhitng dao dong cao tin trong trudng phan tich va do d6 cho trudng
du bédo [12].
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3. Két qua du bao hoat dong cia ATND-bao trén bién Pong bing VNU/HRM

Khu vue du bdo dugc chon 5°S —35°N x 80 E— 130" £; do6 phan gidi ngang
AX = Ay =0,25" twong duong 28 km; do phan giai dimg: ca bé day khi quyén tir mat
dat dén do cao 25 mb duoc chia khéng déng déu thanh 20 muc thang ding, véi 8
muc trong dé day 16p bién khi quyén trong ldc tang binh luu chi bao gdm 4 muc. Kél
cuc ludi khong gian mo hinh bao gom: 161x201x20 = 647220 niit . '

Pé ¢ thé dp dung mot mo hinh ¢6 ngudn gde tir chau Au nhu HRM vao khu
vic nhiét d6i Vier Nam-bién Pong, HRM di dugc khu vuc hod vé mot $6 ciu tric
déng fuc -vat Iy ciing nhu diéu kién én dinh todn hoc [12].
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Hinh 3. 1. Cac trudng nhiét do bé mat (bén trdi). 4p mat dat (ben phai). du bdo bing HRM: +12h, +24h. bt
ddu 127 2%06200! cua bao DURIAN
a. Két gud du bdo bdo bing VNU/HRM déi véi bao DURIAN hoat déng trén bién
Dong tir 29-VI+ 02-VII-2001
DURIAN }a con bdo s6 hai nam 2001 dé bo vio ving bién gidi gita Trung
Quéc va Bic Viét Nam, hoat dong tir 29-06-2001 dén 02-07-2001. Day 1a con bio
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khong manh nhung cdc Trung tam dy bio clia cdc nude xung quanh va ca Trung tam
qudc gia dy bdo KTTV Viét Nam déu khong nim bat tot su do bo vao dat lién ctia nd.
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Hinh 3.2. Cic truong du bdo bing HRM:+12h, +24h, +48h chia nhiét do bé mat (bén
trai), 4p mat dat (bén phai), bat dau 127 30062001 bio DURIAN



Bio DURIAN di tr Bac Philipin vio phia bac bién Béng tir 29-VI-2001. Néu bio
chuyén déng ding theo dong din thi DURIAN da hoan toin phai d6 bo vio Trung
Quéc nhu nhiéu trung tam néu trén da du bio. Tuy nhién, nhu nhin thay trén hinh 3.1
biéu dién trudng nhiét do bé mat dy bdo duge bang HRM, tai thai diém nay nhiét do
mat bién T trén vinh Bic Bo rat cao, >30°C. Viing bién nong nay trén ludi tham sdt
quy m6 synop, lu6i mé hinh quy mé toan cdu hay ludi quy md khu vuc tho thuong
khong phdt hién dugc hoac bi€u hién rat me: trong khi d6 hién tuong néng nay lai
dugc mo phong khd o nét bdi HRM. Ving néng nay di c6 kha ndng “16i cuén” bio
DURIAN vé phia minh, nén di [dm cho DURIAN khéng chuyén dong theo hudng cua
dong dan thong thudng ma léch vé phia tay nhiéu hon. Nhu viy, HRM da du bdo duoc
sy udn cua quy dao bio DURIAN khi tién din vao dat lién 16t hon so véi cic trung
tam dy bio dd ndi trén. Day chinh 1a diém manh clia kha nang mo phong cdc qud
trinh dia phwrong quy mé vira o va B cla HRM.

Biéu dién trén hinh 3.2. dugc trich ra tai cdc ky du bdo : +12h, +24h, +48h cia
nhi¢t 46 bé mit (bén trdi) va dp mat dat (ben phai) tuong ting, du bdo bing HRM.
Dién bién clia cdc trudng nay cho thiy tam biao DURIAN gan cap vao bin ddo Loi
Chau ¢ dy bdo +24h (gio dia phuong 1a 07 gio t6i ngay 01-VII-2001, hinh giita bén
phai). Trong lic dé nhiét do bé mat trén vinh Bac Bo vin duy tri trong khoang
30°C+35"C (hinh giita bén trdi), va do dé bio cing md rong hon vé phia tay tay nam.

b. Dién bién bdo DURIAN trén ddt lién & xudt hién bdo sd 3/2001

Trén hinh 3.3, bon hinh trén cung 1a trudng ap mit dat cua du bio mo hinh HRM:
+12h, +24h, +36h va +48h, bét ddu 1201072001, hai hinh duGi cing I3 truomg gié
du bdo +24h, +48h & do cao 700mb, ciing bat dau tir 12Z0107. Bio DURIAN da tan
trén bién gidi sau dy bdo +36h, giv dia phuong 14 07h sang 03-VII-2001 (hinh thi
nhat bén phai caa hinh 3.3); song do két hop véi ving néng vinh Bic Bo nén van luu
la1 mot viing dp tuong doi thap ¢ dong bac Viet Nam véi gid tri 995mb=1000mb. Cic
Trung tam dy bdo xung quanh gdn nudc ta ciing nhu mé hinh TCLAPS ciia Uc déu
khong nam bét dugc su dién bién nay.

Péng thii véi su tan bdo DURIAN doc bién gidi Viét-Trung, mo hinhnHRM con
mo phong duge con bdo phat trién tiép theo ngay sau bao DURIAN - 13 con béo s6 ba
nam 2001, di tir phia Dong Philipin t6i. Bio nay rdt manh, dat dén gi4 tri khi ap cuc
tieu & tam < 955mb cta dy bdo +48h (gidr dja phuong 1a 07 gio t6i ngay 03-VII-2001)
¢ Dong Bac Philipin (hinh thit hai bén phai ctia hinh 3.3), vi sé dé bd vao Trung Quac
nén khong dugce phan tich chi tiét hon & day. Trén hinh dudi cliing bén phai cua hinh
3.3 (dy bdo +48h) la trudng gié du béo trén muc 700mb vio thai diém nay.

Quy dao bdo dugc xdc dinh bing phuong phdp tim cuc tri ctia DOWNHILL
trén trudng du bdo duge bang VNU/HRM. Trén hinh 3.4. 14 mot vi du bicu dién quy
dao du bdo +48h clia bio DURIAN, bat ddu 00Z30062001, tim dugc biang phuong
phdp nay trén trudng du bdo khi 4p mat ddt bang VNU/HRM. Dudng lién manh phia
dudi la quy dao 1ot nhat (Best track) theo Unisys. Putmg xodn phia trén 14 dudng nai
lién vi tri tam bao tim dugc bing phuong phap tim cuc tri nay. Day la mét du bio mo
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hinh t6t cua miia bdo nam 2001,
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Hinh 3.3. Bon hinh bén trén cing biéu dién trudng dp mat dat: +12h, +24h, +36h, +48h, hai

hinh duéi 1A truding gié trén muc 700mb: +24h va +48h. du bdo bing HRM,
bat ddu 12Z 01 07 2001, bao DURIAN
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Hinh 3.4. Quy dao bio DURIAN dy bdo +48h bing VNUH/HRM,
bit dau 00Z30062001. dé hoa bang NCAR-Graphics

c. So sdnh va dinh gid sai 6 dw bdo vi tri va cuong dé ATND va bdo bdang
VNU/HRM

Bing 3.1. cho su dién bién theo thai gian clia sai s6 du bdo cudmg do bao va vi tri
tam bdo bang VNU/HRM va bing he thong mo hinh dy bao nghiép vu cia Ge duoc
goi la TCLAPS. M6 hinh du bdo thdi tiét khu vuc han ch& LAPS dang ting dung
nghiép vu & Ue, ¢6 do phan giai twong d6i thé hon so véi HRM. Trén truong du bdo
khu vuc han ché clia mé hinh LAPS duge cai mé hinh xody thuan nhiét dGi nhan tao
(TC) c6 d¢ phan giai kinh-vi 12 0,15 véi 19 myc thing ding. CA he théng nay duge
got la TCLAPS. Dy bio tam bido bing TCLAPS la dy bdo su di chuyén chia tam xody
nhén tao nay trén trudmg du bdo clia LAPS. Chj trén du bdo don +48h (bang 3.1) nay
cho thay, vé dy bdo quy dao thi chit lugng dy bdo bing VNU/HRM tuong duong véi
chat lugng du bdo bing he théng TCLAPS d6i vdi bio DURIAN; nhung dé du bio
cuong do thi HRM cho san phdm c¢6 xu hudng (6t hon. Puong nhién, néu nhu trén
VNU/HRM lai ci mot xody nhan tao TC ki€u nhu trén LAPS néu trén, thi chic chin
h¢ thong mdéi nay s& cho san phdm du bio tét hon. D6 1 mat trong nhimg van dé (;ﬁn

dugc nghién cifu trong tuong lai.



Bang 371. So sdnh sy dién bi€n theo thoi gian ciia sai s6 du bdo tam bio AS (km) va cudng
do bio Ap (mb) gitia TCLAPS va VNU/HRM.
bit diu 127300601, doi vé1 bio DURIAN

Ky du béo (h) v1Z2 | w24 | 36 | +48
Ap (TCLAPS-Aus.) (mb) 10 16 7 4
| Ap (VNU/HRM) (mb) 12 3 I /
As (TCLAPS-U¢) (km) ] el 49 148 | 281
| As (VNU/HRM) _(km) 4 101 149 | 238

Bang 3.2. Sai 56 vi trf trung binh (km) doi vél bao Emily (1995),
du bdo bang cdc mo hinh khdc nhau ciia My

Ky du béo (h) 12 | 424 | +36 | +48 | +72
S6 trudmg hop a4 | a4 | a4 | a4 | (12)
1. He GFDL 56 78 109 | 142 304 |
4. NHC 90 (NHC) 80 167 | 261 341 438 |
5. BAM-MEDIUM (NHC) 72 132 | 186 | 228 297

6. VICBAR (HRD) 70 139 | 224 | 319 406
7 AVN (NMO) Tl ol | 144 | 215 | 335 427

S6 trudng hop _ ay L az | Ay | a2 (6)

8. QLM ( NMC) 102 | 166 | 222 | 273 358
S6 trudmg hop aoy | aoy | o | 10 (8)

P& ¢6 hidu bidt so bo vé sai s6 du bdo tam biio & nudc ngoal, ching o1 gidi
thiéu trich din trén bing 3.2 vé sai s6 trung binh cha du bdo tam bio (km) bang cic
m6 hinh khic nhan ciia M§ doi véi bdo Emily (1995). Trong bang nay sdu mo hinh
dau ¢6 cling 6 truong hop 1a 14 déi vai cac ky du bao +12h, +24h, +36 h, +48h, va
12 trudmg hop d6i v6i ky du bao +72h. Hai mé hinh cudi cd s6 trudmg hop du béo it
hon.

Tir két qua ddnh gid nghiép vu tém lugc trén bang 3.3 va ddi chigu véi ket qua
trich din clia M§ trén bang 3.2 c6 thé so bd suy ra ring, du béo vi trf tam bio bing
VNU/HRM kém hon so v6i du bdo ctia mét hé théng dy bio hién dai cua M¥ dugc
goi 12 GFDL-System, so sanh dugc v6i du bdo s6 bing céc mo6 hinh khac cia My nhu
BAM-MEDIUM hay QLM ..., va Uc (TCLAPS), con c6 phén t6t hon so vdéi san phim
du béo bing cdc mo hinh c6 phan gidi tho hon cia My nhu NHC 90 (NHC) hay
VICBAR (HRD)... So sanh nay con cho thdy, sai s6 du bao trong 24 giv dau (+12h -
+24h) bing VNUH/HRM néi chung kém hon so véi du bao bing cdc md hinh khéc.
K&t qua naty ¢6 thé 1a do trudng phan tich cia GME'trén viing nghién ctu Khong tot
do tham sat & day ngheo nan. Trudng phan tich nay lam trudng ban dau cho HRM nén
trong thai gian tich phan dau sai s6 dy bao bang HRM lai 1én. Cling tir bang 3.3 thay
ring sau 24 gi¢ tich phan sai s6 du bdo bing VNU/HRM tang rat cham theo thgi gian
v thdp hon so vdi sai s§ clia nhi€u mo hinh khéc néu trén.
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Bang 3.3. Dinh gid nghiép vu sai s6 vi trf trung binh (km) di bdo bing cac mo hinh
khdc nhau cua My (KBR scheme va New scheme),
Uc (TCLAPS) va Viét Nam (VNU/HRM)

| Ky @Eé_o(_h)__—_—Fl_z" Ta24 R

T
KBR scheme {1992) 96 184 263 321 ’
(56 trudmg hop) | (23) | (23) 20y | (20)

New scheme (1995) 85 158 244 311
(s0 trudng hop) 23) (23) {20) (20)
TCLAPS (2001) 143 236
(s0 truong hop). (48) (35)
VNU/HRM {2001) 180 173 205 197
(56 trudng hop) (17 (15) {13) (10)

Két qua nay thé hien HRM 6 cdu trite déng luc va vat 1y quy mo vira - o vi - kha
t6t nén da mo phong t6t cic qud trinh thai ti€t khu vuc nghién ciru khi vai trd tuong
doi gilra cdc qud trinh quy mo vira va qud trinh quy mo 16n tang lén rd rét trén khu vuc
bién Dong.
4. Két luan

Két qua du bdo thir nghiém néi trén di khang dinh dugc kha ning 4p dung
HRM khong chi vao du bdo chuyén dong clia bdo, ma con ci vio du bdo thoi tiét
nghiép vu & viing nhiét ddi néi chung, khu vuc Viét Nam - bién Pong n6i riéng. Trung
tam qudc gia du bdo KTTV dang tri€n khai ting dung HRM vho du bio thoi tigt
nghiép vu & Viét Nam da khang dinh diéu dé. Pay Ia thanh cong diu tién & Viét Nam
trong lanh vuc du bdo thoi ti€t bing mdt mo hinh s6 phan giai cao. Tuy nhién, tir
nghién ctru con cho thdy rang, dé nang cao chit lugng du bao thai tiét bing HRM néi
rieng, du bdo so tri ndi chung, trudce hét cin tang cudng va nang cao chat luong mang
[uGi tham sdt, dic biét trén ving bién, déng thoi can chuyén nhiéu va tot hon nhing
thdm sat dia phuong dén cac Trung tam dy bdo thai tiét toan cdu ¢6 quan hé cung cap
s6 liéu cho du bao sd khu vuc clia nudc ta. Tdt ca diéu d6 nhdm tao ra trudng ban ddu
t6t hon cho HRM, va do d6 [am giam sai s6 dy bdo, nhét i3 trong han duy bdo 24 giv
diu tien, Néu 6 thém nhiéu thim sat dia phuong hién dai thi viéc cap nhat nhimg
tham sat nay vao mot mé hinh khu vyc phan giai cao 1a mot bai todn rat phic tap
nhung v6 cling quan trong d6i véi viéc nang cao chat lugng du bdo khu vuc./.
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