DANH GIA SAI SO DU BAO PUONG BI CUA BAO BANG
'~ DUBAO TO HQP TREN KHU VUC o
TAY BAC THAI BINH DUGNG TRONG CAC NAM 2003 - 2006.
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- Trung tdm Dy bdo Khi tugng Thiy van Trung udng.

ai bdo la két qud ciia mét nghién ciu vé danh gid sai sé dy bdo duong di ciia bdo khi dira

(& thém mét hodic nhidu duong trung binh t& hop vao hé théng du bdo t& hop nghiép vu (goi la~

/' Control) tai co quan khi tugng Héng Céng. VJi bon ndm s& ligu, 2003-2006, két qud du bdo

ctia tdp hgp mdi (sau khi bo sung mdt hodc nhiéu duong trung binh vao Controly khéng dua lai nhitng cdi

thién ding ké vé sai s6'vi tri tric tiép DPE, ngoai trit tai thoi diém T+120h, sai s6’ DPE gidm 4-6% nhiung
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cdi thién nay ciing khong théa mdan kiem nghiém t-test. Tuy nhién, khi xét khd ndng bao phii ciia t@p hop

mdi vdi dudong di "thdt" ciia bdo (best-track), tdp hgp mdi chi dy bdo sai 15% trong khi con s6 nay ciia Con-

trol 1& 40% tai han die bdo T+120h. P tdn ciia tdp hop khdng dii kha nding cung cdp dj tin cdy ciia du bdo.

Sai s6'vé hitong doc theo duomg di chuyén (AT) va hudng vudng géc vai duong di chuyén (CT) ciia bdo ciing

ditge xem xét trong nghién citu. Sai s6 ctia AT 16n hon sai s6 ciia CT; cd Control va tdp hgp mdi déu chi ra

xu hudng du bdo thién 1éch phdi va chdm dén theo thoi gian so voi Best - track.

1. Gidi thidu .

Nhiing ddnh gia v& d6 chinh%4c ciia du bdo
dudng di clia bdo bing dy bdo t6 hgp da duge
ti€n hanh béi Goerss(2000), Aberson(2001) ...
Céc nghién citu niy chi trong nhiéu dén tinh
vu viét clia dy bdo t6 hdp, vi du nhy sai s6 du
bdo ctia t8 hgp thi nhd hon sai s6 du bdo cia
titng thanh phin trong t8 hgp d6 (Goerss 2000)
hoidc chat luong du béo t8 hdp tai han T+72h
tdng trung binh 2.4% mot nim ké tir 1976 dén
nay (Aberson 2001)... Tuy nhién, chua cé
nghién cifu nao dugc thyc hi€n vdi cach dit bai
todn 12 xem xét sai s& chung ciia tAp hgp khi bd
sung thém mot hodic nhiéu dudng trung binh
vao 6 hgp ban dau.

Cu thé hon, hién nay cd quan Khi tugng
Héng Céng (HKO) dang st dung trong nghiép
vu dy bdo bo thong tin t6 hgp tir b6n md hinh

tdt dinh cia Co quan Khi twgng Anh Qudc
(UKMO), Trung tdm du bdo Moi trudng My
(NCEP), Cd quan Khi tugng Nhit Ban (JMA)
va Trung tdm Dy bdo han vita Chau Au
(ECMWE). Tt nay, trong bai bdo nay, chiing
t61 goi t& hgp bdn m6 hinh nay 12 Control. Bén
canh viéc thu nhin dudc két qud tif b6n md
hinh trén, HKO con nhén dugc san pham du
bao t8 hap ctia JIMA va ECMWF khi c6 bdo, 4p
thap nhiét d6i (ATND) trén khu vic Tay Bic
Théi Binh Duong. Nghién citu s& tim hiéu viéc
bd sung thém dudng trung binh chung (SEM,
Simple Ensemble Mean) dy bdo t§ hgp clia
JMA va ECMWF vao Control ¢6 1am ting chat
Iugng du bdo hay khéng, vdi han dg bdo 1a
120h. K&t qud dy bdo dudc so sdnh véi vi tri
"thyc" ciia bdo (best-track); thdi gian bdo dich
chuyén giita hai diém gin nhau nhit trong
Best-track 1a 6h.
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Hai thanh phin thudng dugc diung trong
viéc danh gid du bdo dudng di clia bio 12 sai s6
vi tri truc ti€p (DPE) va sai s6 theo hudng
AT/CT dudc stt dung trong nghién citu. Bén
canh dé, trong cong tic nghiép vu du bdo Khi

twgng viéc tim ra sai s8 hé thong ctia mo hinh

hoac cla t& hgp md hinh 12 rat hitu ich; viéc
lam nay tryc ti€p 4nh hudng dén chit lugng

ban tin. Phin cudi ctia bai bdo dé cdp dén vadn

dé nay.
2. Sai s6 dy bdo

Céc du bdo dudng di cla béo trong Control
dudgc thu thip trong bon nam 2003-2006 trén
toan khu vuc Tay Bdc Thdi Binh Duong. Moi
xody thudn nhiét ddi, bao gdm c4 nhitng nhiéu
dong nhiét ddi c6 vi trf tAm xdc dinh va tdc do
gié bé& mit cyc dai nhé hon 17m/s (63km/h)
déu dugc thu thap va ddnh gid trong bai béo.
Céc dy bdo trong Control dugc so sdnh vdi
best-track; best-track cia HKO 1a qud trinh

_ t8ng hop va phan tich cdc ngudn thong tin c6

dugc sau khi con bao két thic. Thai han dy bdo

12 120h, céc tinh todn dugc thyc hién trén cdc

 Nghién citu & Trao ddi

tap mAu déng nhat. Sy can thiét cda viéc phai
s dung céc tAp miu dong nhat dudc gisi thidu
bdi Neumann va Pelissier (1981b).

Trong hai nim 2003-2004, sin phdm dy bdo
t6 hop EPS ctia Nhit Ban ma HKO nhén dugc
1 25 thanh phin, HKO khong nhén dugc sin
phdm EPS ctia Trung tAm di bdo han vita Chau
Au (tt nay goi tdt 12 Chau Au) trong nhiing
nam nay. T ndm 2005, HKO thu nhén dugc
lién tuc va déu dian 51 thanh phin EPS cia cd
Nh4t Bin va Chau Au.

a. Sai sé'vi tri triie tiép DPE

Sai s8 vi trf trye ti€p duge dinh nghia 12
khoang céch giffa dy bdo va quan tric cia mot
con bio (Neumann va Pelissier, 1981b). Bing
1 duéi day chi ra DPE trung binh va d¢ léch
chuén (STDEY) ctia Control va tdp hgp méi.
Tap hop méild Control k&t hgp véi mot hodc
nhiéu SEM ctia mdt hodc nhiéu t6 hgp du bdo.
Cu thé hon, SEM cila dy béo t8 hgp ciia Nhat
Bén dudc tinh cho bon ndm 2003-2006, SEM
ciia du béo t8 hdp ctia Chau Au duge tinh cho
hai ndm 2005 - 2006.

Bdng 1. DPE trung binh va do léch chuén (dugc ghi trong ddu () bén canh gid tri DPE) (km) trong
cdc so sdnh dong nhat: 1a) Control(C) va C + SEM ciia JMA EPS 2003-2006 va 1b) tuong ty 1a nhung
thém C + (SEM cita ECMWEF) va C + (SEM ciia JMA) + (SEM ctia ECMWEF) trong hai nam 2005-

2006. DLM: Dung lugng méu

03-06 Control(C) C+IMA SEM | DLM
Bing 1a 24h | 105.281(70.36) | 110.41(72.22) 435
48h | 174.68 (110.12) | 182.47(116.86) 346
72h | 230.88 (136.67) | 230.33(138.33) 255
96h | 275.28 (169.13) | 266.53(152.05) 174
120h |289.53 (163.86) | 283.57(159.57) 99
Béang 1b
05-06 | Control(C) C+ECM SEM C+IMA SEM C+ECM+IMA | DLM
24h | 98.22(59.15) 99.95 (64.18) 102.51 (63.56) 102.93 (66.48) 188
48h | 170.19(100.73) | 169.67 (103.55) | 176.05(111.73) | 168.59 (103.52) | 148
72h | 216.83 (124.54) | 219.03 (128.28) |213.14(125.33) |21524(12941) | 110
06h | 271.54 (182.94) | 270.73 (164.83) |258.62(144.36) |255.39(146.95) |72
1200 | 277.51 (138.07) | 297.92 (131.34) |264.78 (127.27) | 265.30(123.53) |35
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' Cdc két qud trén cho ta thdy, DPE va
STDEYV la so sdnh dugc trong cd Control va
tdp hgp mdi. Trong 24h du bdo dau tién, DPE
va STDEV ctia t4p hgp mdi ludn 16n hon Con-
trol mdc du sy 16n hon nay 14 khong dang ké.
Sy khédc nhau gifta Control va tdp hdp mdi 1a
khong 16 rang nhung t thdi diém T+96h dy
bdo, ching ta thdy xuit hién mot xu hudng
thay ddi v& sai s6. Tir T+96h, sai s6 vi tri truc
ti€p va dd 1&ch chuin gidm 4-6% so vdi Con-
trol. Tuy nhién nhitng cdi thién vé sai s8 du
bdo nay khong théa man kiém nghiém théng
ké t-test cho tiing cdp (paired t-test) & cd mic
tin cay 99% va 95%.

b. Sai s’ AT/CT

Viéc tach sai s6 dy bdo ra hai thanh phan,
sai s0 theo hudng doc dudng di (AT) va sai s8
theo hudng vudng géc dudng di (CT) ciia bio,
14n dau tién dudc dua ra bdi Neumann va
Pelissier(1981b). Thanh phin CT cho ta biét
sai 0 vi tri, thanh phdn AT cho biét sai s6 theo
thdi gian. V&i viée xét dau ctia AT/CT, ta ¢c6
thé ddnh gid dugc du bdo 1&€ch trdi hay 1éch
phdi (CT>0: dich chuyén trdi;~CT<0: dich
chuyén phai), hodc du bdo chidmi hay nhanh
(AT>0: nhanh, AT<0: chdm) so véi best-track.
Bdng 2(a,b) néu mot sd dic tinh ctia Control
va dy bdo t8 hgp clia Chau Au. Trong nghién
cltu nay, chiing t6i dua ra mot khdi niém mdi:
mot t6 hgp du bdo duge xem 13 du bdo diing
khi best-track nfim trong viing bao phii ctia t8
hgp 46, du bdo 1a sai khi best-track khéng
thudc pham vi bao phd ciia chiim t8 hop.

Aleng-Track24h

Dua vao viéc phan tich quan hé giita AT/CT
ctia mo hinh tét dinh trong Control va SEM clia
du bdo t6 hop tai trung tAm tuong dng, ching
t61 da 8 gdng tim 18 gidi thich cho két qua clia
muc 2.1. Cu thé, thanh phan AT/CT ti mé hinh
du bdo bido ctia JMA va ECMWEF trong Control
dudc so sdnh v&i AT/CT cia SEM ctia IMA
EPS va ECMWF EPS. Cdc kiém tra chéo cling
dudc tién hanh, titc 13 AT/CT tit mé hinh tat
dinh cda JMA dugc so v6i AT/CT ctia SEM
cia ECMWF EPS; va ngugc lai AT/CT tif mo
hinh t4t dinh cia ECMWF dugc so v6i AT/CT
clia SEM ctia JMA EPS. K&t qud cho thay, hé
s0 tuong quan tai T+24h ctia m6 hinh va trung
binh chung t8 hgp dy béo ctia cling mot trung
tdm 1a 0.7, trong khi d6 hé s& nay 13 0.4 hoic
0.3 khi kiém tra chéo (hinh 1). Dua vao hé s6
tuong quan cao gita m6 hinh va trung binh 5

* hop clia tiing trung tam, ta ¢6 thé suy nghi 1a cd

hai trung tdm Nhit bin va Chau Au déu x4y,
dung hé théng dy bdo t6 hgp dua trén mot
“nhdn” m6 hinh; vdi “nhdn” md hinh nay,
bang cdc cdch khéc nhau ho xay dung dudc t3
hgp du bdo, hién nay s& thanh vién trong t&

~ hgp du bdo ctlia hai trung tim nay 13 bing nhau

va biang 51 thanh phin.

Nhu vy, viéc b§ sung m6t thanh phin ¢é
tong quan cao (phu thudc) véi mot thanh phin
trong Control s& khong gitip tdp hgp mdi gidm
sai s8. Pi€u nay triing véi phdng dodn ctia Bur-
ton (2006), t6 hdp di bdo dudc coi 12 tt nhat
khi cdc thanh vién trong d6 1a doc 14p.

Across-Track24h
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Along-Track24h
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Hinh 1a. Hai hinh trén cing minh hoa tuong quan ciia AT (trdi), CT(phdi) giita SEM ctia JMA EPS
v md hinh tét dinh JMA. Hai hinh duéi minh hoa tuong quan giita SEM ctia JMA EPS va mé hinh tat

dinh ECMWF, T+24h.
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Hinh 1b. Nhu hinh la nhung tai T+120h. Chi hién thi thanh phdn AT, thanh phdn CT c6 dang

tuong ti.

Sau nim ngay, T+120h, hé s6 tuong quan
trd nén rat nhé (0.1 hodc 0.2) ngay ca khi xét
hé s nay giita md hinh tat dinh va 6 hgp du
bdo dua trén “nhdn” md hinh tat dinh d6. Sy

doc 14p gifta md hinh va hé thdng dy bdo t8
hop trd nén rd rang, c4c thanh phin sai s8 vé
hudng clia c4 Nhat Bin va Chau Au 12 tuong
duong nhau.-(hinh 1b)

Béng 2a. Sai s¢’AT/CT 2003 - 2006 ciia Control (C) véi viéc chon cdc dung lugng mdu dong nhat. S§

trong cdc ¢t Nhanh/Chdm, Phdi/Trdi va Ding la

déu. Vi du tai bang 2a, trong bon ndm 2003-2006,

cho dy bdo nhanh (AT>0).

s6 lugng cdc thanh vién ciia t6 hop théa man vige xét
tai han du bdo T+24h cé tong cong 1516 thanh vién

© AT(2003-2006)

STDEV(Trung binh) | Nhanh@®) | Chim(C) | Pung | N/C | %Sai | DLM
24h | 145.81(-34.25) km 1516 2329 633 | 0.65 | 4045 | 1063
48h | 203.16(-77.99) km 1059 2021 490 | 052 | 43.48 | 867
72h | 272.68(-114.52) km 770 1519 356 | 0.51 | 47.80 | 682
96h | 312.46(-128.61) km 436 895 . 202 | 049 | 60.08 | 506
120h | 334.79(-152.69) km 281 615 135 | 046 | 62.71 | 362
(©) CT(2003-2006)

STDEV(Trung binh) | Phdii(®) | Trdi(D) Ding |P/T | %Sai | DLM
24h | 109.69(-6.84) km 1782 2063 631 |0.86 | 40.64 | 1063
48h | 158.15(-4.56) km 1497 1583 486 | 095 | 43.94 | 867
72h | 202.79(-2.27) km 1121 1168 387 | 096 | 43.26 | 682
96h | 243.52(3.94) km 650 681 225 | 095 | 5553 | 506
120h | 270.35(27.83) km 473 423 143 | 112 | 60.50 | 362
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Nghién

Bing 2b. Nhu bang 2a nhung d6i véi 51 thanh phén cia du béo 6 hop ciia ECMWE.

Phén trim dy bdo sai ciia Control ty 18 thuin
vdi han dy bdo, tit 40% tai T+24h ting 1&n x4p
xi 60% tai T+120h d6i v6i cd AT/CT. Mot su
twong phdn 16n v€ ty 1€ du bdo sai & t8 hgp du
bdo clia Chau Au va Nhit Bin (khong néu
trong bang 2) da dugc ghi nhin, cic t8 hop du
bdo ndy chi sai dudi 15% cho t6i tdn T+120h.
Mot diéu khd thd vi cling dugc rit ra ti¥ viéc
phén tich sai s6: trong 24h di b4odau tién, sai
s0 clia JIMA EPS nhd hon nhiéu44n so vdi sai
$6 clia ECMWF EPS. Chi 5-6% céc du bio t8
- hgp clia Nhat Ban bj sai trong khi sai s& nay 1a
15-20% d6i v6i du bdo t8 hogp clia Chau Au.
Piéu nay 1y gidi bdi Cd quan Khi tugng Nhat
Ban c6 st dung so d6 cai xody nhan tao tai thdi
di€m phan tich. Tuy nhién, 1¢i ich clia viéc cai
x0dy cling chi phat huy tdc dung trong 24h du
bdo dau tién, tir T+24h tr§ di sai s6 cia hé

(a)

Sl

24 T

ECM AT(2005-2006) DLM
EPS | STDEV(Trungbinh) | Nhanh(N) | Cham(C) Diing N/C | % Sai
24h | 108.27(-38.15) km 7812 13082 356 0.60 | 15.04 419
48h | 168.24(-104.47) km 5251 10717 305 049 | 8.41 333
4 72h | 197.02(-156.45) km 3348 7852 229 0.43 | 9.84 254
96h | 196.28(-205.85) km 1832 5332 167 034 | 1022 186
120h | 224.50(-250.58) km 991 3320 108 030 | 14.29 126
ECM CT(2005-2006) DLM
EPS | STDEV(Trung binh) Phii (P) Tréi (T) Diing P/T | % Sai
24h | 111.01¢-31.91) km 8563 12331 340 0.69 | 18.85 419
48h | 141.22(-34.89) km 6912 9056 301 0.76 | 9.61 333
72h | 165.92(-24.48) km 5152 6048 233 0.85 | 8.27 254
96h | 187.59(-7.95) km 3493 3671 166 0.95 | 1075 186
120h | 182.81(17.58)  km 2254 2057 113 1.096 | 1032 | 126
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thong dubdo t& hgp ctia Nhat Bin va Chau Au
1a nhu nhau. ’
c. D{ tdn ciia to hop

b6 tdn da dugc dé cap trong nhitng nghién
cttu v€ d6 chinh x4c cla du bio t8 hop. PO tén
dugc dinh nghia 1a khodng cdch trung binh ctlia
cdc thanh vién tdi dudng trung binh t8 hgp (Go-
erss, 2000). Mot t6 hgp dy bdo c6 cdc thanh
phin ding hop lai gin nhau (d6 tdn nhd),
dudng best-track c6 thé gin dudng trung binh
chung t6 hgp (DPE nhd) hoic xa dudng tiung
binh chung t6 hgp (DPE 1dn). Tudng tu thé,
mdt t6 hgp ¢6 d6 tén 16n cling c6 hai tinh huSng
véi DPE: DPE nhd hoiic DPE 16n (hinh 3). Nhu
vy, thuc sy kh6 cho nguGi lam du bdo khi
mudn sit dung tham s& d6 tdn nhw mét cdng cu
cung cép do tin cdy clia du bdo t& hap.

(b)

72h JMA EPS
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Nghién eifu & Trao d6i

(d)

Hinh 3. Minh hoa dj tdn va DPE tai T+24h (trdi) va T+72h (phdi) ciia JMA EPS. Hai diém nam trong
hinh tron dugc 16y ngdu nhién sao cho DPE Ién ma dp tin nhd, tuong iing véi hai con bao & hinh duéi.
Hinh (c) la mot ATND yéu, T+24h, thoi diém bdt ddu du bdo la 12UTC 1 4/02/2004; hinh (d) la con bédo
MELOR T+72h, théi diém bdt ddu dw bédo I 12UTC 31/10/2003. Dudong mau xanh dvong la duimg trung
binh chung cita t6 hop. Vi tri quan trdc thue ciia dp thdp (c) 1 hinh tron mau den, best-track ciia MELOR

(d) la duimg lién nét mau den.

Trong nghién citu nay, chiing t6i cling tim
hiéu dic diém cda nhitng hé thong c6 d6 tdn
nhé ma sai s6 DPE 16n. Nhiéu lya chon ngiu
nhién dugc thuc hién sao cho lya chon d6 thda
min d6 tdn nhd, DPE 16n. K&t qua phan tich
cho thdy, da s6 cdc hé thong thda man diéu
ki€n trén (DPE 16n, d6 tdn nhd) hodc 1a mét hé
théng y€u hodc 12 mot hé théng manh di
¢huyén ngugc 1én cdc viing vi do cao. Hinh 3
12 hai vi du minh hoa cho ké&t lugn nay. Hinh
bén trdi phia dudi 1a mot hé thong xody thuin
yéu tai T+24h, thdi diém bt diu du bdo la
12UTC ngay 14/02/2004, hinh bén phai phia
dudi 1a con bdo MELOR T+72h, déi hudng va
di chuyén ngugc 1én viing vi d6 cao, thdi diém
bit ddu dy bdo 12 12UTC ngay 31/10/2003. bo
- tén va sai 6 vi tri tryc tiép clia hé thong yéu
néu trén lan lugt 13 121.38km va 542.51km;
trong khi nhiing s6 nay cia bdo MELOR Ia
170.75km va 732.44km.

Béng 3. B§ léch chudn va gid tri trung binh (dugc ghi trong diu () bén canh gid tri dp léch chudn)

3. Sai s6'hé thong

Trong cong-tdc nghiép vu du bdo Khi twong,
viéc tim ra sai-s6 hé thong cfia du bdo dudng di
ctia bdo 1 quan trong, ching gitip ning cao

chdt Iugng cdc ban tin. Xem xét t6i cdc ty s&

cda cdc dy bdo Nhanh/Cham, Phai/Tr4i trong
bédng 2, cd Control cling nhu dy bdo t8 hgp cla
Nhit Bdn va Chau Au chi ra mot xu hudng
khong ddi, mang tinh hé théng 1a cdc du bdo
thién vé bén phai cia best-track va chim din
theo thdi gian.

Gid trf do 1éch chudn va trung binh cda hai
thanh phén sai s§ AT/CT trong Control, IMA
EPS va ECMWF EPS dugc phén tich. Bang 3
hién thi k&t qud m6 hinh dy bdo tit dinh cla
Nhit Bdn va Ch4u Au trong Control. D& nhin
thdy, dung sai ctia thinh phin AT 16n hon dung
sai ctia CT trong sudt thdi han T+120h du bdo.

(km) ciia AT/CT trong mé hinh tdt dinh ciia Chdu Au va Nhit Bén trong Conirol, 2003-2006

333.19(-183.87)

AT ECMWF IMA CT ECMWF IMA

24h 176.40(-56.26) 142.38(-20.22) 24h 124.26(-27.81) 105.29(-7.0)
48h 199.90(-110.21) | 198.90(-57.33) 48h 160.84(-22.49) 155.14(-5.43)
72h 257.54(-159.71) | 266.99(-101.86) 72h 197.19(-20.40) 201.08(-8.72)
G6h 304.92(-170.84) | 306.72(-100.53) S6h 246.18(-15.64) 240.10(-16.04)
120h 327.37(-129.91) | 120h 279.16(-18.49) 259.86(-22.91)
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Nhu vay, ngudi lam dy bdo tai cd quan Khi
tugng Hong Cong hoan toan cé thé sit dung
nhitng k&t qua nay d€ hiéu chinh sin pham tir
t6 hop du bdo hién thdi.
4.Kétlugn

Phin diu cda nghién citu danh cho viéc
danh gid sai s6 du bdo khi thém mot hodc
nhiéu thanh phin trung binh tif c4c du béo t3
hdp clia Nhat Bidn va Chau Au vao control.
Viéc lam nay khong cai thién dugc chat lugng
du b4o néu sit dung tiéu chi ddnh gid 12 sai s&
vi trf tric ti€p. Bai bédo cling khdo sdt khd ning
bao phi ctia tip hop mdi d6i vdi best-track.
Tap hgp mdi c6 khd ning dua ra du bdo ding
t6i 85% khi so v6i 40% du bao diing cda t8 hgp
cii tai han dy bdo T+120h. Phén tich d9 tdn va
hai thanh phin sai s6 AT/CT cia tip hgp dugc
thuc hién & phin hai cda bai bdo. D0 tdn khong
duge xem 12 mdt chi tiéu tin cdy trong viéc du
bdo dudng di clia bdo. Mot cach ¢6 hé thong,
sai s8 theo thdi gian AT 16n hon sai s theo
huéng CT; cé t& hop du bdo mdi cling nhu con-
trol déu cho cdc dy bdo c6 xu huéng dich

chuyén vé bén phdi so vdi best-track va chim
dén theo thdi gian.

Chuong trinh ddnh gid du bdo dudng di cia
bdo dugc viét bing ngdn ngit 14p trinh Fortran
trén nén Linux. Chuong trinh niy dd dugc
kiém dinh, hién dang dudc tham kh3o tai b6
phén nghién ctu F3 cd quan khi tugng Hong
Cong. Chiing t6i cho riing chudng trinh nay
hoan toan c¢6 thé 4p dung tryc ti€p cho cong
tdc ddnh gid du bdo dudng di cia bio tai Trung
tdm Dy bdo Khi tugng Thiy van Trung uong.

Bén canh d6, chuong trinh dugc xay dung theo

huéng md va nghién citu ti€p theo s& hudng t6i
bai todn du bdo nghiép vu.
5. Ldi cam on

Téc gia chan thanh cdm on Ong Chan Sai -
Tick, ngudi chiu trach nhiém khoa hoc cia ndi
dung nghién ciu. Tdc gid ciing xin dudc cdm
on nhitng gdi ¥ mang tinh dinh huéng ctia Ong

Edwin Lai, trudng b6 phén nghién cttu F3, cho’

bai bdo nay. Nghién cttu dugc thuc tai clia cd
quan Khi twgng Hdng Céng vdi mad s&
100/188/1 Pt.7.
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