NGHIEN CUU CHAY THU NGHIEMMO HINH .
- DUBAO THOI TIET SO TRI ETA
(phién ban thang I11-2001). ¥ L
ThS. NCS D6 Ngoc Thing," KS. Vii Duy Tién
Trung tdm Du bio KTTV TU
1. Mé dau -

MO0 hinh dy bdo thdi tist nghiép vu ETA (phién ban 1995) da dugc chay thir
nghiém [1] véi thoi gian tich phan 48h trén mién l1anh thé thuoc Pong Nam' A. Hien
nay, moé hinh ETA d3 dugc cdi tién vuot bac béi nhi€u trung tam khoa hoc tai My,
dugc nhiéu noi st dung va dugc phd bién trén mang Internet.’ B L

Mo hinh ETA cita “Céc trung tam quéc gia vé du bdo moi trudng® NCEP
(National Centers for Environmental Prediction) thuéc NOAA (National Ocean-
atmospheric Administration) — My, ban ddu dugc cdc nha khoa hoc nhu Feodor
Mesinger, Z. Janjic (Nam Tur ) va T. Black (My) xay dung tlirkhodng truéc nam 1987,
Diém’ dic biét ctia mo6 hinh nay 1a sy bién déi tir toa do theo phuong thing diing
SIGMA sang mét toa do méi dugc goi 12 “eta”, dd lam cho y€u t6 dia hinh, mot trong
cdc yéu td gay anh huéng quan trong vao bac nhit len chuyén dong cta cic khoi
khong khi trong khi quyén, dugc thé hién ding ddn hon. Trong qu4 trinh sir dung, mo
hinh ETA d3 t6 15 nhiing vu diém vuot troi. M6 hinh ETA dugc giGi thiéu nhu mot
cong cu s6 tri, ngoaj tac dung dy bdo thoi tiét han ngén, con dugc ting dung trong c4c’
bai todn moi trudng, hang khong va nong nghiép. Dinh huéng khoa hoc - cong nghe
nay da c6 sic-thuyét phuc khi lua chon nghién ciiu mo hinh ETA & Viét Nam.

Bai bdo ndy xin trinh bay mot cdch tém tit v& mo hinh ETA trong su phét trién
mdi nhét va két qué chay thir nghiém cho viing bao quét Ianh thé Viét Nam.

2. Ciu tric mé hinh ETA2001 va két qua chay thir nghiém
" a. Hé phuong trinh co bdn ’ '
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Trong cac phuo’ng trinh trén, phuong trinh (1) 1a phuorng trinh véc-to, né tuong
~Ung véi 2 phuong trinh vo hucmg Do d6, ta'cé he 8 phuo’ng trmh dao ham riéng. Céc
~ dai lugng cé mat trong he phuong trinh la: '

- = - o>

p: khlap, ‘V véc- torvantocglo s V=u TV

1 tham 56 Coriolis.; k véc-to don vi theo phuong thing diing;
®: d6 cao-dia the vi;. Ry : hing s6 khicho khong khi kho; p, : d4p suat bé mit;

) F véc-to tham s0 4nh hudng cua ma sat ro1 lén van toc gié = (F; F, )

~R/Cp v6i Cp la'nhiét dung déng 4p; ® =dp/dt ; T: nhiét do khéng khi;
T’ : 4nh huéng ctia r6i 1én nhiét do; R : téng thong lugng biic xa thing ding;
q’ : anh huéng cha r6i 1én dm; - S: lugng hoi nudce nhap/xuat.
He toa d¢ eta (n ) dugc xdc dinh nliv sau ( Mesinger, 1984);

o e
n=P"Pr__;, ., tongd6 7= —(——)—ﬁl L ®
Ps=Pr , L P, (0)-p, T

Trong cong thic (8) rl(Z) = rl(O) exp( -G,.Z /RT) véi P,(O)- 1013, 25
T=288, G, =6, 50, R=287,04; p;: gid tri 4p suat tal dmh clia mo hmh '

b. Nguon sé'liéu - cdc gid tri ddc trung ciia mo hmh ‘

M6 hinh Workstation ETA 13 mo hinh han che chay tren mdy tram (12 mot
trong cdc mdy tinh ngoai vi so v6i mot tdy tinh I6n - vi du miot siéu may tinh CRAY;
thong thudng siéu mdy tinh chdy du bio mo hinh toan cdu, con cic may fram chay
cdc mo hinh khu vyc - trén mién han ché). : S

Mo hinh toan cdu ma ETA sir dung 13 AVN (AVIATION Model) do NCEP
cung cép. D€ chay mo hinh nay tai Viét Nam, chung t6i chon b6 s6 lieu WAFS, la
phén s6 liéu tr AVN nhung dia “tia > bét dé file s6 lieu gon nhe (so ligu AVN ddy an
¢6 26 muc, con s6 lieu WAFS chi cé 11 rnuc)

S6 liew WAFS dugc cho trén 11 muc ding ap: 1000, 830 700 500, 400, JOO
230 200, 150,100 va 70 mb.

. Pau vao cho mo hinh ETA la: . S

+) Do cao djath€ vi " HTIN trén 11 muc ding dp nditrén; .

+) Do 4m tuong dsi - RHIN - ;

+) Thanh phéan U cta gié UWIN Cee o

+) Thanh phdn V cha gi6  VWIN ‘ --

Céc s6 liéu bé mat [a: ‘ ' SR

+) Dia hinh dugc cho trén Internet bdi cdc ﬁles c6 dang U20N130W mét cich

khong han ché; méi file nhu vay 12 dia hinh cia mot 6 10”x10“ dé chay cho vung lanh
thd Viét Nam cdn 90 files s6 ligu. « :
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+) Tronc m6 hinh cho sén cic s6 liéu do nhdm bé mat (land/sea mask dataset)
gom 3 loai :
- loai I ¢6 do phan giai 30 giay  (chi danh riéng cho lﬁnh thé My),
- loai II ¢6 d6 phan gidi 4 phdt, :
- loai III ¢6 d6 phan gidi 8 phiit.
Khi chay thit nghiém, chiing t6i chon phuong 4n 4 phiit.
+) C6 céc files xdc dinh ki€u thuc vat, kiéu dat va do doc nghiéng bé mat.
+) Céc files chita dyng thong tin ALBEDO (d6 phén xa cha biic xa mat trof).
Trén co s& d6, ndi suy ALBEDO theo thdi gian dé co-truong ALBEDO ban dau cho
mo hinh.
+) Céc file thé hién do nhdm bé mat khi XU 1y s6 liéu vé tuyét.
+) Céc files xac dinh IGp tuyét phli bé mit. ‘
+) File-dling dé tinh nhiét d6 nudc bién.
. +) File chita thong tin phéan tich bé mit.
c. Tém tdt quad trinh chay mé hinh ETA2001
Thai gian chon khi chay m6 hinh 12 00Z ngay 18 thdng VIII nim 2002.
Vao khoz’mg thoi gian nay, trén bién Poéng cé con bio VONGFONG-0214

hoat dong c6 toa d6 tam Ia 16,5 do vi béc, 113,0 do k'nh dong lic 7 gid séng (00Z)
ngay 18-VIII-2002.

+) Thuyc hién viéc gidi mé cdc ﬁles GRIB thanh cédc ﬂles ddu vao cho mo hinh |
LAM ETA dit trong thu muc ../data/prep ‘

+) Bién tap file ETAIN nhdm xdc dinh
Tam mién tich phan; do phan gidi ngang; budc thdi gian... tdc gid da chon:
Tam TLMOD = 112.0; TPHOD = 20.5

Do phan gidi ngang (budc thoi gian theo kinh, vi): DLMD=0.333";
DPHD=0.308"

Chon IM=50; JM=95 1a 2 tlfam s6 co ban clia luéi mo hinh. Tir do s€ hinh thanh
mién tich phan (dugc mo hinh tinh ra mot cdch tu dong):

A €[ 97.0; 1260} ; 9e[7.0;33.0]

bo phan giai thang diing clia m6 hinh ETA 12 38 muc theo hé toa do thing
- ding "eta"; s6 muc ding 4p duarali 10

1000 ; 850 ; 700; 500 ; 400; 300 ; 250 ; 200 150 ; 100mb

+) T1ep theo, thuc hién 1énh tinh dia hinh, tinh toén cdc files cdn thiét cla
buéc tién xr ly (p1e—process1ng) nhur céc files dleu kién ban dau, cdc files cap nhat
‘bién.

-+) Bién tap file fcstdata meso dat thoi gian du béo 1a 48 h.

+) Buoc cudi ciing thyc hién chay mo hinh

3. Két qua chay thir nghiém mo6 hinh

Chiing t6i «d& kiém chitng qu§ dao cia tam bao VONGFONG giffa mo6 hinh -
IjZTA va quy‘dao thuc, nhan thdy cé sy phit hop t6t (Bang 1). Bang 1 cho thdy sai s6"-
16n nhat khoang 151 km; trung binh cong cha.sai s6 1a 98 km. Két qua chay mo hinh ir
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ETA con duoc doi chi€u véi san phdrn mo hmh s6 tr1 clia IMA (tht) cling nhan thay
mot su phit hop nhat dinh.

Bangl So sénh gifta quy dao tam bdo ctia mo6 hinh v quy d'lo tam bao

VONGFONG thuc
Thas gian‘ | ‘Theo mé 11@ : | Thyct€: | Sai 1?011f‘
Vido Kinh do Vido ‘Kinhdo. | (d0)-

00z18VII | - 16,5 112,6 165 | 1130 | 040 -

06z 168 | 1126 | 166 | 1122 | 045
12z 178 | 1125 17,1 0| 1120 10,86
18z 18,6 1120 | 176 -+ | 1116 | 117

00z19VIII 19,4 1120 18,3 1112 | 136
06z 20,7 111,7 19,9 111,0 1,06
12z 212 1114 | KhongeSL | KhongesSL|
18z | 221 | 1108 - -

00z20VIII 23,0 109.8 - -

Gi¢ chay mdy : St dung ngdn nglt FORTRAN 90 trén mdy tinh DEC (pﬁién ’
ban 1995), thoi gian du bdo 48 h mét 3 gi¢ 36 phit. Khi chay thir nghiém trén mdy
tinh song song hiéu nding cao (tai TT DB KTTV TU), ding chuong trinh dich PGF90,
v6i mot CPU (chua thuc su song song hod) mat 40 phiit cho du bio 48h.

4. Két luan

Nhu da biét, Iinh vuc md hinh du bédo s6 tri 14 mot cong nghé cao va phiic tap,
nén ngay ca khi da.cé bo chuong trinh va huéng din cai dit, viéc chay mo hinh trén
mot mdy tinh cu thé tai Viet Nam, v6i mot mién tich phan cu thé thi day vin la mot
vén dé khoa hoc céng nghé doi hoéi nhiéu cong siic nghién ciu va viéc chay thir
nghiém van chita dung nhiing nguy co that bai.

M0 hinh du bdo s6 tri ETA 2001 da dugc chay thir nghiém trén mdy DEC va
Mdy tinh song song hiéu ndng cao, véi nhing k&t qua ban ddu ¢ thé néi Ia tot. Thix
nghiém nay trudc hét cho phép ching ta ¢6 thém mot ngudn s6 lidu moé hinh todn cdu
AVN c6 thé khai thac trén mang Internet. C6 thé chay du bdo 72h véi s6 lieu WAFS
hodc AVN day di. Sau d6, viéc chay mé hinh han ché cé thé ¢é ich trong nghién ciu
khoa hoc ciing nhu trong nghiép vu (vi du, nghién ctu bdo va ATND, nghién cttu gié
mila, nghién ctfu va du bdo mua ... ) '

Loi cdm on: GS TS Tran Tan Tién da chi dao va tao diéu kién dé viéc nghién
cliu duge thuan loi. ThS Nguyén Chi Mai dd cung cip s6 liéu, ban dé vé con bdo
VONGFONG lam tu liéu d6i chiéu. Xin chan thanh cam on./. '
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’ Tai licu tham khao

D6 Ngoc Thdng va D6 Lé Thuy. Chay thir nghiém buéc ddu m6 hinh nghiép vu
ETA95 trong dy béo trudng cdc yéu t6 khi tuong tai khu vuc nhiét déi ( cho
truong hop khong ¢6 nii )~ Tap chi Khi tugng Thuy vin thdng 5-1999.
Documentation of the UB/INMC (University of Belgrade and National

' Meteorologlcal Centre, Washmgton) ETA model. Wo11d Meteorologlcal

Organisation. WMO tropxcal meteorology research proglamme (TMRP) Repmt
Series (Report No. 40 ). Technical Document WMO/TD No. 366. F.Mesinger ,

Z. Janjic and the other authors - 1988. » :

Matthew E. Pyle. A Guide to the Workstation Eta - Nonhydrostatic version -
March 2001 — NCEP — NOAA (USA). S

Zavisa J anjic. T he Step-Mountain Eta Coordi)zate Model: Further Develbpments
of the C 011\"_ection, Viscous SLZblayel', and Turbulence Closure Schemes. -
University. Corporation for Atmospheric Research, National Meteorological
Center, Washington, D.C. '




