NGHIEN CUU THU NGHIEM MO HINH WRF
DU BAO QUY BAO BAO TREN KHU VUC BIEN BONG
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1. Mié dau

Hon 10 nam trd lai ddy, nhitng hi€u bi€t mdi
vé khoa hoc khi quyén di tao ra nhitng thay
d8i 16n trong ddng huc va vat 1y clda cde md
hinh dy bdo s8 tri ¢4 vé& quy md thdi gian va
khong gian. Bén canh d6, viéc b8 sung cdc
ngudn thong tin thdm sdt phi truyén thdng thu
nhin dugc tr cac thi€t bi quan trdc hién dai nhwr
radar, 4nh may vé tinh, ... trong cdc sd d6 dong
héa s8 liéu khéng nhitng ting cudng mang ludi
quan tric ma cdn ning cao chat lugng cla cdc
trudng ban ddu cho cdc md hinh s6 tri. Hai céi
ti€n quan trong trong c&u tric md hinh va
truding s8 liéu ddu vao ndy cling vdi sy phat
trién manh mé cila khoa hoc may tinh ngay nay
d3 cho phép cdc md hinh dy bdo thoi ti€t toan
cdu ha quy md dy bdo tif vai trim kildmét
trong nhitng nam trude day xubng con vai chuc
kildmét, hay thdm chi 14 vai kildmét. Vaéi db
phén gidi ngang tinh nay, it nhiu hién tugng
khi quyén trudc ddy khong thé duge nim bit
trong céc trudng phin tich va dy bdo toan cu
thi nay c6 thé dugc gidi mot cdch hién (ex-
plicit) véi d6 chinh xdc cao. Chinh nhitng thay
d6i 16n trong cde md hinh dy bdo toan ciu ndy

Ngudi phan bién: ThS. D6 Lé Thuy

budc cac md hinh dif bdo thdi tiét s6 khu vyc
phai ¢6 nhitng thay ddi thich hop dé c6 thé st
dung dugc vdi cdc trudng phén tich va dy bdo
d6 phén gidi cao clia cdc md hinh toan ciu. Vi
dd phan gidi ngang tinh cda cdc md hinh toan
cAu, viée sif dung cdc md hinh khu vic ¢6 do
phan gidi ngang thd hon 12 khong cin thiét,
hodc néu ¢6 sl dung thi phdi ha d6 phan gidi
ngang xufng nhdé hon so vdi dd phin gidi
ngang clia mod hinh todn ciu. Tuy nhién, mdi
md hinh dy bdo s 1anh thd han ché véi céc dac
trung dong luc va vat 1y nhét dinh chi ¢6 thé
gidi duge cde qud trinh khi tugng & mot gidi
han khdng gian ngang nhit dinh nio do6, bén
dudi gidi han nity, nhiét dong Iuc hoc clia md
hinh ¢dn phdi ¢6 nhitng thay d8i cho phit hgp.
Cu thé, cdc mb hinh thiy tinh chi ¢6 thé md
phdng dudge cdc hién tugng khi tugng co quy
m6 ngang trén 7km. P& ¢6 thé md phdng cdc
hién twgng ¢6 quy md ngang dudi 7km, thi cdc
md hinh bat thiy tinh phéi dude st dung.

Hé th6ng nghién cifu va dy bdo thdi tift
WRF (Weather Research and Forecast
System, goi tit 12 WRF) 1a k&t qua cla sy hgp
téc nghién cifu ctia mot s6 trung tdm nghién
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ctu ctta M§ nhu Phong khi tugng quy md nhé
va vita MMM (Mesoscale and Microscale Me-
teorology Division) thudc Trung tAm nghién
cttu khi quyén gqude gia NCAR (National Cen-
ter for Atmospheric Research), trung tim du
bdo mdi trudng qudc gia NCEP, Co quan khi
tugng khong luc Hoa k¥ AFWA (US Air Force
Weather Agency), Trung tAm phén tich va dy
bdo bao CAPS (Center for the Analysis and

Prediction of Storms) va cdc trung tdm khi

twgng quéc t€ nhw Hoc vién khoa hoc khi
tugng ca Trung quéc CAMS (Chinese Acad-
emy of Meteorological Sciences), Cd quan
thdfi ti€t trung uong clia Pai Loan, Cd quan khi
tugng Han Qudc KMA (Korea Meteorological
Administration), '

Ngoai nhifng thanh vién sdng l4p chinh cia
WRF néu trén, con ¢é ri't nhiu cdc hoc vién,
trudng dai hoc va nha nghién ctu khi tugng tai
M§ va trén toan th€ gidi tham gia vao dy 4n
phét tri€n mod hinh WRF. Theo thdng ké gin
ddy (cho d&€n ngay 13/09/2006) [16] thi d3 ¢é
4211 cd quan va ¢d nhin dang k¥ lam thanh
vién va st dung md hinh WRF trong nghién
citu ciing nhif chay nghiép vu. Cu thé, tai M§
md hinh WRF dang dudc chay nghiép vu tai
NCEP (ttf nim 2004) va AFWA (tit thdng 7
nam 2006). Trén th€ gi6i, md hinh WRE dude
. chay nghiép vu tai KMA (ti¥ nim 2006), tai An
PO, Israel va Dai Loan (tif ndm 2007). Ngoai

- ra, mdt 8 nudc khic ¢6 du dinh s dung mé
hinh WRF trong dy bdo nghiép vu phai k€ d&n
nhu Trung Qudc, New Zealand va Brazil. Mot
cdch khdi quat, mé hinh WRF 13 mot hé théng
md hinh héa hét sifc hién dai, linh hoat va t3i
v cho cd muyc dich nghién citu cling nhu chay
nghiép vu. Didc biét, m6 hinh WRF thudng
xuyén dude cdp nhit cdc phién ban mdéi cling
nhy sita chita cdc 161 xdy ra trong qué trinh cai
dat va chay m6 hinh. Trong m6 hinh WRF, rit
nhiéu lya chon ngudn ddng luc phi thiy tinh va
céc 0 d6 tham s& héa vt Iy duge tich hdp. Mot
dic di€m quan trong khéc clia md hinh WRE
can phai néi dén 1a khi niing mé phdng dudc
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qué trinh khi quyén c6 quy mé tir vai mét cho
d&n hang chuc kildmét. Ngoai viée tng dung
dé€ dy bdo thii ti€t, md hinh WRF cdn ¢6 thé
duge tng dung trong cdc nghién cfu khi hiu,
dy bdo chdt lugng khong khi, mé phdng 1y
tudng héa cdc hién twong, 16ng ghép véi dy bao
séng va nghién cifu hda hoc khi quyén. Hon
nita, WRF la m6t trong rit it mé hinh du bdo s&
i trén thé gidi c6 hd trg cd hé théng ddng hda
s0 lidu cling nhi cdc cdng cu hién thi va ddnh
gia k&t qua. Bén canh d6, sy 181 vu hda trong
ma ngudn tinh todn cia WRF cho phép ngudi
stt dung c6 thé chay WRF trén rdt nhiéu loai
mdy tinh v&i cac hé diéu hanh khdc nhau ciing
nhu cdc mdy tinh bé song song st dung bd nhd
chia sé OpenMP hay b6 nhg phin tdin MPL

Tai Viét Nam, md hinh s& phin gidi cao
thily tinh HRM [5,7] bit dau chay nghiép vu
d€ drbdo thdi ti€t va md hinh chinh 4p WBAR
dy bdo qily dao bdo tir ndm 2002 tai TT DBK-
TTVTU. Bén canh d6, mdt s& m6 hinh ta dp
khdc cting d& va dang duge nghién cdu cho bai
todn dy bdo thdi tiét tai TT DBKTTVTU nhy
md hinh ETA [3]. Trong du bdo thdi tiét
nghiép vu, d& c6 rit nhi€u cdng trinh nghién
cifu ndng cao chat lugng dy bdo cia md hinh
HRM [2,6,8,9,10] va dem lai nhiéu k&t qlia hét
stic khd quan. Cho dén nay HRM vin 12 md
hinh s8 tr] thity tinh duy nhét dvge chay nghiép
vu tai TT DBKTTVTU. Péi vdi cong tic dy
bdo bio, mot s6 k&t gia nghién citu nhu lva
chon 101 wu cdc sd dd cai xody, trudng dong
din hay dng dung du bdo (6 hdp d cho thiy su
cai ti€n chalt Iugng du bdo qu dao bao [11],
[12], [13], [14]. Tuy nhién, chat lugng dy béo
quf dao bio clia cdc md hinh chinh 4p d6i khi
vin chua ddp Wng duge du bdo nghiép vu nhu
trong trudng hgp cdc cdn bido ¢é quy dao cong
v phifc tap. Ngoai ra, mot han ch& khdc clia
céc mé_hnh chinh dp néi chung 1a khéng c6
kha ning dy bdo dudc cudng d6 bao. Tir thang -
9 nam 2006, md hinh WRF da duge nghién citu
va chay thi nghi€m tai Phong Nghién cifu ing
dung, TT DBKTTVTU. Ngoai ra, ciing di ¢6
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mdt 6 cdng trinh nghién ctu dng dung WRF
dir bdo thai ti€t cho khu vic Viét Nam [1,4].
Bai bdo nay s& trinh bay mot s6 k&t glia nghién
ctfu thit nghiém mo hinh WRF dy bdo quy dao
bao cho 58 trudng hdp ciia 8 con bio hoat dfng
trén Bién Péng nim 2006, Cac k&t qua ddnh
gid chit lugng dy bdo qu§ dao bdo dya trén md
hinh WRF di cho thiy nhitng tin hiéu khd quan
trong viée tng dung md hinh WRF vao dy bdo
nghiép vu.

2. C&u hinh mé hinh WRF va md t3 tap so
lidn nghién cdu

a. Cdu hinh mé hinh WRF sit dung trong
nghién cifu

Trong nghién cdu nay ching tdi st dung
m6 hinh WRF vi chuong trinh ban diu héa
chudn SI phién bén 2.1.2.'Do khudn khé han
hep cua bai bao, ching toi khong trinh bay chi
i€t v& cau triic mo hinh WRF, nhiét déng huc
hoe, tham s8 héa vat 1y va cdc phudng phdp
s6 st dung trong WRF, ban doc ¢6 thé tham
khdo trong [17]. Mot s§ diic tinh chinh clia hé
théng WRF duge stt dung trong nghién cifu
nay nhu sau:

- Ngubn dong lyc: ARW

- Tham 8 héa déi lwu: sg G6 Kain-Fristch

- Thamsd héa vi vat 1y may: sg d6 Lin.

- Tham s& héa biic xa: sd @& RRTM cho bic
xa séng dai va Dudhia cho bifc xa séng ngin.

- Tham s8 héa 1dp bién: so dd YSU

- Tham s6 héa bé mit: sd d6 Monin-
Obukhov.

- S d8 tich phin theo thdi gian: Runge-
Kutta béc 3.

- Hé toa g6 thing ding: hé toa do dp sudt
thiy tinh theo dja hinh 7.

- Pidu kién bién: diéu kién chi dinh (xem
hinh 2). Diéu kién bién nay dugc bi&t d&€n nhu
13 diéu kién bién gidm du (relaxation hoidc
nuding). Trong m6 hinh ARW, diéu kién bién

chi dinh dugc st dung cho ludi thd ngoai cling
hodc cho cdc bién phy thudce thdi gian trong
trudng hgp 1w6i Wong. Trong trudng hop ludi
thé ngoai cling, viing chi dinh (specified zone)
dugce xdc dinh hoan todn bdi ndi suy thdi gian
tr cdc rudng phén tich hodc du bdoe bén ngoii.
P6 réng clia viing nay cé thé duge dat tdy
chon va thudng ¢6 gia tri 1a 1. Vang tha hai
Jugc goi 12 viing gidm du (relaxation zone).
Trong viing ndy, gid trj cda md hinh s& dugc
diéu chinh vé phia gi4 tri du bdo quy md 16n.

- Sai phén ngang: s dung lwdi xen ké
Arakawa-C

b. M6 td mién tinh todn

Pé ¢é thé nim bit dugc nhifng con bio
hinh thanh tir phia Pdng cla Philipin va di
chuyén vao bi€n Péng, trong nghién ciu nay
ching 61 hya chon mién tinh todn bao phd
mién dia 1 nhu dugc thdy trong hinh 3. TAm
1u6i tinh todn ¢6 toa d 17.1°N va 112.05"E vdi
s& niit ludi theo vi huéng va kinh huéng 1a 114
ndt. PO phin gidi ngang duge Iya chon 1a
28km, s6 muc thing ding 13 31 va budc thai
gian tich phin 1a 120 gidy. Myc 4p sudt cao
nhét (bién trén cGa mo hinh) ¢6 gid i la
50hPa. Phép chi€u dudc chon 13 Mercator vdi
toa d6 di€m thap nhd't bén géc trdi mién tinh
todn 12 2.47°N va 97.17°E. V&i mién tinh todn
nay, tit ca cdc trudng hop ¢6 thé ¢ clia 8 con
bio hoat déng trén bi€n Péng trong nam 2006
sé dugc st dung trong nghién cttu nay.

¢. Mo td tép s6 ligu nghién ciiu

Trong nghién ctfu nay, ching t6i st dung
md hinh WRE dé chay thi nghiém dy bdo gliy
dao cho 8 con bdo hoat dong trén bién Péng
trong nim 2006. Bang 1 dua ra mot s§ dic tinh
clia 8 con bdo va tdng s8 cdc thdi diém nghién .
citu tuong fng cda titng con bdo. N1 chung,
chi cdc trudng hgp ma tdm bio ndm trong phia
tiy clia kinh d6 126°E va di vao khu vuc bién
Péng mdi dugce lya chon trong nghién ¢diu nay.
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V& mait qily dao, chi ¢é con bido Chanchu va
Cimaron 1a ¢6 quy dao phifc tap, cdc trudng
hgp cdn lai ¢6 giiy dao thing hodc cong don
gidn. Do han ché& vé tap s6 lién thdi gian thyc
clia m6 hinh toan cidu GFS d6 phin gidi ngang
19%1°, nén trong nghién ctfu nay tap s6 liéu
tridng phén tich 6 gis mot ciia GFS lam diéu
kién ban ddu va diéu kién bién cip nhap theo

th&i gian cho md hinh WRF. Tif bang 1 ¢6 thé
thdy tong s& ¢6 58 rudng hgp dugc nghién
citu. Céc k€t qlia ddnh gid sai s6 dy bdo quy
dao bdo va so sdnh vdi sai s8 dyf bdo clia md
hinh quén tinh khi hdu CLIPER (Climate and
Persistance) cho cdc han du bdo tiy +12h cho
dén +72h & dudc trinh bay & muc ti€p theo.

Bdng 1. M6 té dic trung ciia 8 con bio ndm 2006 va s8 triong hop nghién citu

STT Tén bio ID quéc 8 Dang qfiy dao Trudng hop nghién ctu
I Chanchi 0601 Quy dac cong gay kinic 9
2 Jelawat 0602 Qily dao ddn gidn 6
3 Prapiroon 0606 Qiy dao don gidn - 4
4 Xangsane 0613 Qiy dao dop gidn 7
5 | Cimaron 0619 Qiy dao dang thit mit 14
6 | Chebi 0620 Qity dao cong gén thit ndt 4
7 Durian 0621 Qily dao cong
8 Utor 0622 Qiy dao cong 6
Téng 58 trtdng hdp nghién ciu 58

3. Mot s6 két qua nghién cifu ban ddu

Cdc k&t qiia danh gid sai s6 dy bio khodng
cdch tdm bdo trung binh cho cdc han du bao ti
+12h cho dé€n +72h cho tiing cdn bdo va cho
toan b§ mila bdo duge trinh bay trong hinh 1.
Trong cdc do thi sai s§ nay, cdc con s§ bén
trong ngodc trén tryc hoanh chi tng s trudng
hdp nghién citu cho titng han dy béo trén tdng
s8 8 con biio nghién ctu va sai s dit bao trung

binh (Average) clia mita bido dugc 14y trung

binh trén t4p mau nay. T hinh I ¢6 thé thdy
sai s6 dy bdo tdm bdo trung binh cho toan mba
bdo la rdt khd quan v4i sai s& dy bdo +24h,
+48h va +72 wwong dng chi 14 118, 189 va
293km. Sai s6 dy bdo trung binh 16n nhit fim
thdy trong trudng hop ciia céc con bao Jelawat

va Cimaron. Nguyén nhan din dé&n sai s§ dy
bao I6n trong trudng hgp clia con bio Jelawat
12 do sai s8 I6n trong vi trf tim bdo phén tich
ciia trudng phan tich m6 hinh toan ciu GFS.
Cu thé, sai s& vi trf tAm bo phan tich cda bio
Jelawat I 165km, trong khi d6i véi gid tri nay
d6i vdi cdc con bio khée néi chung 1 nhd hon
60km. P61 véi con bio Cimaron, sai s& dy bdo
160 tim thdy tai cdc thdi diém du bdo trude 36h
va 48h s0 v3i thafi di€m bit diu xdy ra chuyén

-dong thdt mit. Tuy nhién, cdc dy bdo tir thei

di€m trudc 24h v tai thdi diém x4y ra chuyén
ddng thit nit lai cho sai s& nhé hon. Mic di
khong bit dugc qiiy dao thit ndt, nhung dut bdo
tir WRF ciing cho thdy su chuyén dong chim
lai va luén quén xung quanh vi trf tim phén
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tich ban ddu (xem hinh 2). Trong khi d6, tai
hai thdi diém nay, cdc sén phim dy bdo cla
mdt 88 trung tAm dy bdo va md hinh dy bdo
6 hdu nhu khong mé phdéng duge chuyén
dong thit nit ndy ma phin I6n dy bdo di theo
cdc hudng T4y, Ty Bic hodc Tay Nam (xem
hinh 3).

Tir hinh 1 cling ¢6 thé thdy, sai s§ dy bdo
khodng cdch tAm bdo cho 2 con bio dnh hudng
truc ti€p d&n Viét Nam 13 khd nhé (sai s6 dy
bdo +24h, +48h vi +72h tong tng 12 57, 146,
175km va 89, 156, 265km cho bio Xangsane
va Durian). Ngoai ra, cdc két qud thdng ké cho
th&y sai's6 vi trf tAm bdo phin tich trung binh
14 63km. P4y 12 mét trong nhitng nguyén nhin
gy ra sai s6 dy bao qily dao bdo. Cdc két qlia
ddnh gid trong hinh 1 cho thay nhitng con bdo
¢6 sai s6 dy bdo Idn thudng cd sai s8 vi tri tAm

AQ0 —

bao phédn tich 16n. Do vdy, ddi hbi phdi ¢6
nhitng bién phdp x& 1§ dic biét nhu 12 st dung
so do cai xody nhin tao hodc ting cuding thim
s4t dia phudng théng qua so @6 ddng héa s§
liéu d€ ning cao chdt lugng cda céc trudng
dau vao cho md hinh WRF. Hinh v& 4 minh
hoa cdc k&t qud du bdo cho tdt ¢d cédc trudng
hgp nghién citu clia cdc con bdo Chanchu va
Xangsane. Cdc ky hiéu bdo cd mau xanh dm
chi cdc thai diém duge nghién cifu vi dudng
mau d6 12 quy dao quan tric t6t nhit (best-
track). C6 thé thay, trong trudng hdp con bio
Chanchu cdc dy bdo khd thdng nhét v6i nhau
vi G8u md td dugc sy chuyén hudng clia con
bio I&n phia Bic. P&i v6i con bdo Xangsane,
cdc qu¥ dao dy bdo la kha sdt vdi thyc t& va
th6ng nhit giita cdc 1dn chay m6 hinh.

E Chanchu B Jolawat £ Praplrosn T Xangsane B Clmarsn @ Chabl @ Durlan &1 Utor 8 Averags
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Hinh 3. So sdnh quy
dao dy bdo ctia mot 56
trung tém quéc t€ va

md hinh s tri tai cdc

thoi diém du bdo 127

31/10/2006 (a) va 0OZ
01/11/2006 (b) (k3 higu
béio méwu xanh) déi voi
con bae Cimaron
(0619) vdi gqui dao

quan trac.

Hinh 4. Cdc quy dao

du bdo (ky hiéu bdo

mau xarnh, duing mau

den) ciia mé hinh
- WRF cho con bdo
Chanchu {a),

Xangsane (b) va qiiy

dao quan tric (man
dé)

wWeE e T T

Céc k&t gla so sdnh sai s& dy bdo vi uf tAm
bdo cho & con bdo nghién ctu gitra cdc du bdo
ctia WRF va m6 hinh thdng ké CLIPER duge
dua ra trong hinh 5. Do han ché vé& mit s6 liéu
sai $0 dy bdo ctia md hinh CLIPER, nén chi ¢6
cdc han du bdo +24h va +48h dudc ti€n hanh
so sdnh cho tat c& cdc tudng hop ¢6 thé c6 cha
md hinh CLIPER. Tt hinh 5 6 thé thdy sai s
dy bdo +24h trung binh ctta WRF 1a t8t hon
mét chit so vdi CLIPER, nhung d6i véi han
du bdo 48h thi sai s& cia WRF 14 t8t nhd hon
nhiéu (sai s§ dy bdo 24h va 48h clia WRF va
CLIPER tuong wng 1a 126, 269km vi 120,
204km). Hay néi cdch khac, md hinh WRF ¢6
k¥ nidng dy bdo, han cang dai thl k¥ ning du
bdo cang cao. Tuy nhién, d€ cé thé két luan
chidc chin vé ky ning dy bdo ctia mod hinh
WREF cin phai ¢6 thém nhiéu nghién citu hon
nita cho cdc con bio khdc. N6i chung, cdc két
quéd ddnh gid sai s6 du bdo vi trf tam bdo clia
m6 hinh WRF di cho thdy mét tin hiéu khi
quan v€ khd ning dy bdo bdo cflia m6 hinh
niy, dic biét 1a viéc mé phdng dugc cdc

trudng hgp chuyén hudng ctia con bio (nhu
bdo Chanchu, Durian va Cimaron). Hon nifa,
cdc danh gid con cho thiy sai s& hé thdng thé
hi€n khd r6 trong dy bdo qu§ dao ¢la WRF
(thudng dy bdo v€ phia trdi so vdi chuyén
ddng thyc va nhanh hon so v6i thuc t€). Pic
trung sai 0 nay s& 1 mot tin hiéu khd quan
dé€ 4p dung cdc phudng phdp thng ké hidu
chinh sau mé hinh nhu loc Kalman d€ nang
cao chét lugng dy bdo ciia WRE.

BCHPER BWRF

SR p. M -

Tén bio (56 tnrémg hop)
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Hinh 5. Két qud so sdnh sai s6 du bdo vi tri tém
bdo +24h (a) va +48h (b) ciia mé hinh WRF
so vdi mé hinh CLIPER. Con s6 bén trong
ngodc trén truc hoanh chi sé truing hop dige
stt dung trong so sdnh

Bén canh cdc nghién cttu ddnh gid sai s6 dy
béo giiy dao, chiing t6i cling ti€n hanh mot vai
khio st sai s6 dy bdo cudng d6 (khdng trinh
bay § ddy). N&i chung, k¥ ning du bdo cudng
dd bio clia mé hinh WRF 1a thdp do truding
phén tich clia cdc mé hinh GFS mo phdng xody
phén tich thudng y&u hon nhiéu so véi thuc t&,
Do dé, cdc k€t qia dy bdo cuding dd bio it
WRF ciing thudng cho y&u hoa so véi xody bio
thyc. Tuy nhién, cdc phén tich k¥ ludng da cho
thiy viéc md phdng xu th€ thay d8i cuting do
bdo cdia WRF 1a khd phil hgp so véi thyc (&,
Vin dé & diy 1a lam sao d€ cdi ti€n dugc chit
higng cla trdng ban dau.

4, K&t luan va kién nghi

Bai bdo nay d4 trinh bay mot s& k&t qua ting
dung md hinh WRF dy bdao quy dao bdo cho
khu vy Bién Pong. Céc k&t qud ddnh gid sai
s6 du bdo di cho thiy trién vong trong viéc dp
dung m6 hinh phi thiy tinh WRF vao nghiép
vy dy bdo bdo. Tuy nhién, vadn cdn rdt nhiéu
vin dé can phdi nghién citu va xit Iy déi vai
cdc trudng sO liéu ddu vio va trong md hinh
WREF dé ning cao chit lugng dv bdo tif md
hinh nay. Trén cd s& thanh cong ban diu clia

nghién cifu ndy cling nhw mdt vai nghién citu
trude d6, tdc gid du ki€n dé xudt mot sd hudng
nghién ctfu ti€p theo cho cd bai todn dy bdo
thdi ti€t va du bdo bio nhu sau:
a) Dot véi tien xit Iy cho mé hinh WRF

- Nghién cttu tng dung hé thong ddng hda

s6 liéu 3DVAR trong hé théng WRF d€ cai
ti€n chdt lugng s lidu diu vio cho WRF

- Nghién citu Wng dung sd d6 cii xody ba
chiéu d€ khic phuc nhitng sai s8 trong xody
phén tich cia md hinh toan cdu. Trén ¢d 8 d6,
cdi ti€n chét lugng dy bdo bio

b) D61 véi mé hinh WRF

- Nghién citu cai dat WRF trén hé mdy tinh
song song m&i (st dung MPI) d€ ting cudng
kha ndng tinh todn '

- Nghién cifu cai dadt WRF vdi cdc phién bén
lw6i 1dng tuong tdc mdt hoiic hai chidu dé phuc
vy bai todn dy bdo b3o hoic ha quy md du bdo
thdsi ti&t.

- Khdo sdt d6 nhay cta dy bdo bio tdi cdc
s¢ b tham s& hda vat Iy va tdi sy thay déi ciia
nhiét d5 mit nude bién '

- Nghién citu chay thif nghiém WRE véi cdc
dang s8 liéu ddu vao khdc nhau nhv clia md
hinh GME, GSM, TLAPS, ECMWF, .......

- Bénh gid k§ ning dy bdo bio cho tat cd
cdc con bio hoat ddng trén bién Pdng tir 2002-
2005 vdi tip s6 liéu phan tich 6 gid vA cdc con
bio nim 2007 véi tip s8 lidu thdi gian thuc
¢) Poi véi xit Iy sau mb hinh cho WRF

- Nghién cttu ing dung loc Kalman d€ hiéu
chinh cdc k&t qua dy bdo bio (quy dao va
cudng d6) it WRFE. '

- X4y dyng hé thdng dy bio t8 hgp cho mod
hinh WRF dya trén cdc phuong phdp cdy nhiéu
LAF, SLAF, nhidu d6ng mé hinh va ddnh gid
k&t qué cho du bdo bio va thdi tiét.
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