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1. Mé dau

C6 thé ndi, thiét hai do cdc tai bién thién nhién Ia rat 16n, do d6 du bdo thién tai
nhu bao, mua 16n, 1ii lut, dong 16¢ dang 1a bai todn thu hit sy quan tam ciia nhiéu 6
chiic va cdc nha khoa hoc 16n trén th€ giéi. Viéc dp dung céc thanh tuu khoa hoc hlen ‘
dai nhim bét kip sy phdt trién cla thé gidi 12 mot huéng di tat y&u cho Vlet Nam.
Cling v6i viéc bude dau tng dung mo hinh MMS5 [1], Tlung tam Nghién ctu moi
truong khong khi va nude thuoc Vién Khi tugng Thuy vin di va dang nghién ciu 4p
dung mo6 hinh nghién ctiu va du bdo thoi tiét (Weather Research and Forecastmc)

cho Viét Nam.

4 M6 nunh nghlen cliu va du bdo thoi tiét (WRF) 12 mét mo hmh 16n va' 1t méi
dang dugc phat ‘trién dudi sy cong tdc clia mot s6 16n cdc co quan, t8 chic trén thé
gidi, chil yéu la: Mesoscale and Microscale Meteorology Division of the National
Center for Atmospheric Research NCAR/MMM, National Centers for Environmental
Prediction (NOAA/NCEP), Forecast Systems Laboratory (NOAA/FSL), University of
Oklahoma Center for the Analysis and Prediction of Storms.(CAPS), U.S. Air Force
Weather Agency (AFWA). Su phdt trién clla m6.hinh WRF duoc tai tro bdi du 4n
CWO-6: Scalable WRF Model Development under the DoD HPCMO Common High
Performance Computing Software Support Initiative (CHSSI) [2]. Ngoai ra, mé hinh
WREF ciing dugc tai trg tir Chuong trinh nghién ciiu thoi tiet Hoa Ky USWRP (United”
States Weather Research Program) [2]

Day 12 m6 hinh dugc cdc tac gia cia MMS5 xay dung mdi hoan toan vi s& 1 mo
hinh dy bdo-chinh thiic clia Trung tam Dy bdo méi trLang quoc gia (NCEP) vao nam
2004. Viéc xay dung mo6 hinh ndy dugc dua trén cdc co s¢ khoa hoc ciing'nhu kinh
nghiém va uu nhuoc diém da dugc dic két tir MMS.

Trong nhiéu mo hinh dong lyc vé thity van, hai vin, méi trudng tln yéu cau dau
vao tir két qud ctia mé hinh khi tugng dong luc 1a rdt can thiét. Trong nghién cifu nay
ching toi tp trung dp dung mo hinh véi do phan giai rat cao nhim dép lng yéu ciu
cung cip s lieu du bdo cdc trudng khi tugng cho cdc modun khic dé du bao chat
lugng khéng khi cho khu vuc déng bing Bic Bo

2. Hé phuong trinh dong luc ciia moé hinh

Trong du dn phat trién mo hinh WRF, c6 ba phuong 4n trién khal he toa do do
12: hé toa do Euler theo do cao hinh hoc, hé toa do Euler theo. dp sudt va hé toa do lai
ban Lagrange. Hai giai phdp Euler khdc nhau chil yéu 1a vé toa d6 thing ding, mot
dling d6 cao hinh hoc 12 toa do thang ding con mot thi ding 4p sudt thiy tinh 12 toa
do th?mg ding, ngoai ra con cé vai su khdc nhau la:

- Bé miit toa-do 4p sudt thi bién déi theo 4p sudt, trong khi d6, bé mat toa do

d6 cao thi 6 dinh.
- Diéu kién bién trén:




e Toa d¢ do cao dung diéu kién bién trén 1a cing (w=0) hoic 1 diéu kién
bién biic xa (w=0), ' :
e Toadda dp, sudt diing mot hing s6 hay la 4p sudt riéng.
Nhung cé hai déu c6 cling diém .giong nhau la:
- Cung gidi cdc phuong trinh Euler khong thity tinh nén duoc,
- Cung ding cdc phuong phép tich phan s6:
e Ding so d6 tich phan Runge-Kutta bac ba,
- e Céc todn tr binh luu bac 2 den bac 6,
o Ludi Arakawa —C, '
o Tich phcm séng am hay séng trong’ t1uo‘n0 theo phuong phap tdch — hién
(Split - exphc1t)
a. Cdc phuong trinh trong toa do do cao hinh hoc theo dia hinh
Tremg mo hinh toa do do cao dang bdo toan clia cdc bién dugc xdc dinh nhu

sau [3]}: o
U=pu, 1" = pv ., IV =pw, 0 = ph B (h
Dang phuong trinh canh bao viét dudi dang thong lugng:
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Ap suat c6 quan hé truc tiép véi ©: .
' YRaVO =¢,0Vrz = Vp,y=Cp/Cy=14, n~(__) k= RC (6)

g la gia toc tr ong truong, R-hing s6 klu riéng clia khon0 khi, C nhiét dung riéng

ddnv ap, C,- nhlet dunc riéng dang tich, R,- hano sO Mn cho 1101 nudc, R,- hing

$6 khi cho khong khi kho.

<+ Phuong trinh 4m: Nhan dugc bing cich dua thém khm lugng 4m vao hé
phuong trinh ctia khong khi kho. Ching ta chon phuong trinh lién tuc d6i véi mat do
kho p, va dé du bdo ti s6 xdo tron clia tat ca cic dang 4m. P& thuan tién, ching ta
bién doi nhigt do thé vi dudi dang chiu nh huéng clia 4m nhu sau: 6, =8(1+aq,),
trong d6 o = v . 1,61 VA q, 12ty s6 x40 tron cha hoi nude. Nhiét do the vi nay cé

of ‘ -
quan hé véi nhiét do thé vi do nhu sau:
. R -
p=p,RT+p,q.RT = p,lR,,ﬂf?(l + Tq] = pyRy0, = p,(1+q,)R,0,(T)
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Nhu vay, hé phuong trinh jim trong toa do do cao nhu sau:

au U, R,z amo . gme ., | _ —m ’af/u o obu ’6 Wu ‘ 8)
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o] 'day Py = Po(l+q,+q.+q+...) thé hién mat do khéi luong tong cong bao gbém nuéc
may q., nuls mua g, va bat ki dang 4m khéc, trong d6

~,,,=—D—ﬁ'—=<1+aq|.>“+ee bg . 13
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Trong cdc so d6 vat Ii clia mé hinh thi cdc xu thé cha nhiét do thé vi va ty s6
x40 tron dugc du bdo riéng 1€, sau d6 két hop lai dé cho Q,,.
b. Cdc phuong-trinh trong toa do dap sudt thuy tinh theo dia hinh

‘Dé chuyén cdc phuong trinh tir hé toa d6 do cao sang hé toa do 4p sud, ta sit
dung phuong trinh lién h¢ 4p suat thily tinh theo dia hinh [3]: -

n =P, - py)/p trong d6 p=py - py, (14)
e day p, la thanh phan thuy tinh cta 4p suat, va Py, duge xem la gid tri 4p suét

tai blen bé mat, va p,, 1a gid tri 4p sudt tai bién dinh clia khi quyen Do j1(x,y) thé hién
khai lugng trén don vi dién tich bén trong 6 luéi trong lanh thd cla mo hmh tal vi tri
(x,y), nén cdc bién dang thong lugng “duoc viét lai nhu sau:

Cédc bién trang théi bao toan: ,

Us=pu, W=pv,@=pb,Q=pun , S (15)

Céc bién trang thdi khong béo toan: ¢ = gz f

Diing nhiing bi€n nay c6 thé viét hé phuong trinh dang thong hm‘ng trontT toa do
ap suat:
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Cac quan hé canh bdo va dinh luat khi: :
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Tromg cacphuong trinh trén u, v 1 cic thanh phan toc do gi6é nim’ ncang, con
w 12 toc do gi6 thang dung, 0 1a nhiét do thé vi. D
< Phuong trinh 4m: '
Hé phuong trinh 4m c6 dang nhu sau:
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% Mo ta dia hinh: Piéu kién bién bén dudi doi_vdi dia the vi thé hién d6 cao dia
hinh va thé hién toa do thap nhat cia bé mat

¢ . 2p ., 084 . 034 . _
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Trong két qua nghién ciiu nay, chiing t6i da -
stt dung hé phuong trinh trong toa do 4p suat.
3. Vat li trong mé hinh WRF

Dé& mo phong céc trang thdi clia khi quyén thi mot tap hop cdc thanh phén vat I
12 cin thiét nhu: bifc xa, tham s6 hod 16p bién, tham s6 hod d6i luu, khuéch tén roi
qui mo6 dudi ludi, va vi vat li. Do m6 hinh dugc phat trién cho ci nghién ciu va dy
béo nOhlep vu nén nhiing so do vat Ii don gian va nhung so d6 vat If tinh 12 cin thiét
dugc dua vdo. Trong mo hinh WRF cho phép ngudi sit dung lua chon cdc so do vat ly
khdc nhau trong viéc mo phong céc trang thai clia khi quyén. Trong khuon khd ciia
bai bdo chiing t6i khong thé dua ra chi tiét ting so dé vat ly, do vay, chi dua ra tén
cdc so dd cé trong mod hinh hién nay. Trong vi vat 1y hién c6 céc so dé: Kessler,
Purdue Lin, NCEP3, NCEP5, Eta, Eta Grid-scale Cloud and P1€C1p1tat10n Trong céc
sg d6 d6i luu hién nay gébm: New Kain- Fristch, Bett- Miller-Janjic, Kain-Fristch.
Trong biic xa séng dai gém c6 cdc so d6: RRTM, ETA GFDL, séng ngin gém:
Slmple Goddard, ETA GFDL. Trong 16p bé mat c6 hai so d6: So d6 ding ly thuyet
don gian, MIJ. Lop dat gOm c6: so d6 khuéch tin nhiét, so do OSU/NMS Tham s6
hod 16p bién gom c6 cic so d6: MRF, MI] Khuéch tdn réi dudi ludi gom: 50 do
khuéch tdn don gian. :

NN
S \&\\\\\k\\\\\\\i\\\\\ ==

Hmh 1. M0 ta dia hinh trong toa do dp sudt

4, So do tich phan theo thoi gian
: Khong gidng nhu cidc md hinh dang tén tai, m6 hinh WRF ding so do tich
phan Runge-Kutta bac ba [5]. Day 1a so d6 rit méi va di dugc cdc chuyén gia trén

the 0101 cho 12 chinh x4c nhét hién nay, né di dugc kiém tra va thdy dugc sy chinh

x4cva 6n dinh hon hin so véi so d6 Leapfrog va Adams-Bashforth-Moulton.

5. Ban diu hda so liéu thuc
Modun SI (Standard Initialization) UOHU WRF dugc phét trién tai Forecast
Systems Laboratory c6 nhlem vu thyc hién hai chiic nang chinh cén cho chay mo
hinh WRF 46 la:
v Xdc dinh vi trif khu vuc cin dy bdo, do phan giai ndm ngang va do phan giai
thdng diing va x4c dinh cdc truong tinh nhu: dia hinh, st dung dat, loai dét
trong, tham pht thuc vat, albedo, v.v.
v" Tao s6 liéu ban ddu va diéu kién bién cho mo6 hinh.
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6. Két qua mo phong va nhan xét

~_ WRF di dugc cai dit va chay 6n dinh trén hé théng mdy tinh bé Linux-Cluster
véi 8 CPU .\thlon MP 1.900 tai Vién Khi tugng Thuy vin. Véi muc dich du bdo cdc
trudng khi tugng cung cép cho cdc modun khdc dé du bdo chat lugng moéi trudng
khong khi cho khu vuc déng bing Bic Bo. Thoi gian-bt dau 00z, 16-VIII-2002 Vi
d¢ phan gidi ndm ngang 1a 5km va dugc chia thanh 35 16p thing diing, tai 16p gan bé
mat thi ddy sit hon trén cao va sit dung hé phuong trinh trong toa d6 4p sut. Tinh cho
thoi doan 72 gid (3 ngay) thi cdn khoang 3 gio trén mdy tinh bé song song hiéu ning
cao Linux-Cluster. San phim du bdo cia WRF gém nhiéu bién khéc nhau nhu: mua
tich lu§ do dsi luu, mua tich lu§ quy moé luéi, gié, do 4m, nhiét do, v.v.

Cic két qua & hinh 2 thé hién mua tich luy va nhiét do trong mot gid cudi trén
todn bo khu vuc dy bdo. Céc két qua nhu thé ndy cho biét duge dién bién theo thoi
gian clia mua ciing nhu nhiét do clia toan bo khu vuc quan tim, nhung dé hinh dung
dugc mot cdch chi tiét, chiing t6i da xay dung cdc chuong trinh hién thi két qua du
bdo cho tiing thanh phd dudi dang cdc meteogram (hinh 3), cdc chuong trinh nay lam
viéc mot cdch tu dong nén dam bdo dugc cong viéc chay nghiép vu. Trong hinh nay

thé hién gié va do 4m trén cdc muc dp sudt, nhiét do tai 500mb va 850mb, gid tai
10m, dp sudt tai muc bién, va mua cho tiing gid du bio. . R

Dé ¢6 thé ddnh gid so bo vé két qud du bio, chiing t6i di ding sO heu d@ tryc
tlep tling g tlr cdc Tmm Maoi trudng khong khi Lanc v Cidc Phuong dé so sdnh véi
cdc ket qua du bio ctia mo6 hinh (hinh 4 Vcl hinh 5). Nhin chung, mé hinh déu bdt
dugc xu thé. dlen bién cua nhiét do va do am. Tai cdc dinh nhiét do cyc tri, nhiét do
cuc dai sai lech nlneu hon nlnet do cuc tiéu, nhung tai cic thoi diém my ra cuc tri thi
mo hmh deu bdt duoc Do Am thi ciing tuong tu, nhung sai khdc vé do 4m con nhleu
hon la sai l\hac Ve nhlet do ‘Trong thoi gian ti€p theo chiing t6i s& thir ncrhlem trén
nlneu naay \'d s€ dcmh 01c1 111‘1eu hon vé mo hmh : :

tom ciu (AVN) \/01 dun0 Iucmg :{dp X1 IOO MB can it Ilhdt 10 13 gm de ta1 xumm7 cac
tr uono phan nch va du bao OO 24 48 v 721 T1 ong l\huon kho du bao thu nchlem,

dunﬂ duono tr uyen Internet t1 uc tuyen 1u[ ngin thei 01an ldy $6 heu diu vio cho mod
hml

7. Kct luan va klcn H"hl

. Tir ket qua nOhlen ctiu nhan thiy, vé co ban d mo hln \ dd bcll' duoc cac Xu the
cia phiét ¢ vi do 4m, mac dit vé dinh lugng con chua chuén xdc, sy sai khéc nay c6
thé do s heu diéu kién ban dau cdn chua tinh. Tr ong tuong lai, cling vdisu phat trién
day hon nifta. mang ludi quan tric s6 liéu clia Nganh KTTV nudc ta thi nhlem vu khoa
hoc quan trong can dugc nghién ctiu nep theo 12, phzu dua dugc s0 liew cla ting tram
trong khu vue dy bdo viie nhdam chinh xdc thém $0 lieu ban ddu tir mo:hinh todn ciu,
day 1a cong viéc khé khan va rat cd y I]Uhld nhdm nang.cao. ket qua du, bdo. Ngoai ra,
nguyén nhan: I\th lam haniché ket qua dy bdo la.do mang; truyén s& liéu,van con
«cham neén s¢, lieu diéu kién bién chicap nhat say 24h, vaicon nhi¢u, nhiing-tham, s6
dong luc mang tinh dia phuong van chua duoc nglueu ctiuiki, Viee d4p dung mo hinh
‘WREF vao Viét Nam cho muc dich nghién.ciiu v dan tién tdi nghiép vu1d.c6. thé thuc
hién duoc. Ciing ¢6 rit nhidu nudc khéc trén the giéi dang chay thir nghlem nghiép vu -
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mo hinh nay cho hang ngay Hy vong ring trong thoi gian t6i, cling véi cdc modun
lan truyén va héa khi quyén (UAM-V), mé hinh s& nhanh chéng dp dung du bio thir
nghiém chét lugng khong khi va tim ra duge mot so d6 vat Ii phit hop nhat.

Bai viét nay st dun0 két qua nghién ctiu clia dé tai "Nghién ctu thir nghiém du
bdo han ngan chét lugng khong khi cho khu vuc dong bing Bic Bo" do Téng cuc Khi
tugng Thuy vén trude day va Bo Tai nguyén va Moi trudng hién nay quén 1y, s6 liéu
st dung dugc thu thap tir cdc tram moi trudng ty dong thudéc Trung tam Mang luéi
KTTV va Méi trudng, Trung tam Khi tugng Thiy vin quéc gia/.
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Hinh 2. Cdc truding mua, 4p sudt muc bién mot gids cudi cha gidy du'bdo (bén trdi) va nhiét do bé mit, gid,
dp muc bién (bén phai) du bdo bing WRF: +24h, +48h, +72h
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Hinh 3. So sdnh két qua du bio va thyc do cho Ciic Phuong
dé dm (bén trdi) v nhiét do (bén phii)
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