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Tém tit

HRM _TC la phién ban phdt trién ciia mé hinh HRM trén co sé thém vao mét modul ban
dau héa xody cho muc dich dw bdo bdo. Ngodi chirc nang dir bdo bdo, vé nguyén tic HRM TC
6 thé chay dw bdo thoi tiét néi chung va cé thé dp dung cho bat ky mét mién dia Iy nao. Trong
bai nay HRM TC da dwoc nghién ciru thir nghiém dé nhay cia cdc tham soé trong so do ban ddu
héa xody dé dw bdo sw chuyén dong bao khu vwc Bién Péng. Nhitng két qua nhan dwoc tir 13
phuong dn cua 4 nhom thi nghiém thuc hién trén 11 truong hop bdo thoi ky 2003-2006 da cho
phép lva chon duoc bo tham 6 thich hop nhat cho so @6 ban dau héa xody cua mo hinh. Véi bo
tham sé nay, HRM TC da dwoc chay di bdo déc ldp trén 20 truong hop bdo khdc nhau trong
cing thoi ky néi trén, véi han dw bdo 48h. Sai s6 vi tri, sai 56 toc do di chuyén va sai s6 vé huéng
chuyén déng cia bdo dw bdo da dwoc danh gid trén co so so sanh véi qui dao quan trdc
(best—track) khai thdc tir website weather.unisys.com. Két qua cho thdy, HRM_TC da cdi thién
ddng ké d chinh xdc cia qui dao bdo dir bdo. So véi truong hop khéng sir dung so do ban dau
héa xody, HRM_TC da lam giam sai sé vi tri trung binh (khodng 40km), sai sé toc do (gan 40km)
va sai s6 vé hwéng di chuyén ciia bdo du bdo (gdan 10km). Tuy nhién, bdo du bdo cia HRM TC
van cé xu huéng di chuyén nhanh hon va léch phdi so véi thuc té. Mac dit viy HRM_TC van c6
thé dwoc dira vao ap dung thuw nghiém dy bdo nghiép vu.

1. Giéi thiéu

Hiéu qua cua viéc ban dau hoa x0dy cho mo hinh s6 du bao bio dd dugc chimg minh qua
nhiéu céng trinh nghién ctu trude day (chang han, xem [9, 14]). O Viét Nam, bai toan ban dau
hoa xody hai chiéu cho cidc md hinh chinh ap d3 dwogc mot sd tac gia nghién ctru Gng dung
[2,3,4,5]. Uu diém chinh cta cac mé hinh chinh ap 1a don gian, viéc ban dau hoa X034y cO thé
duoc thuc hién d& dang, thoi gian chay tinh khong dang ké va khong doi hoi cAu hinh may tinh
manh. Tuy nhién do ban chét vat Iy cua mo hinh 1a dya trén khai ni€ém “dong dan duong” nén
trong nhiéu truong hop sai sd vi tri cia qui dao du bao van con rat 16n, nhat 1a d6i voi nhitng con
bdo yéu hodc nhitng con bdo c6 qui dao phirc tap, d6i hudng dot ngot [8]. Dé khac phuc nhiing
nhuogc diém d6, cac so dd ban dau hoa xoay ba chiéu da duoc nghién ctru phat trién va ung dung.
Mot trong nhitng cong trinh dau tién & Viét Nam thuc hién theo hudng nay la cai tién so dd ban
dau hoa xody ctia TCLAPS cho mé hinh MMS5 [7]. Gan ddy hon, mét so dd ban dau hoa xoay ba
chiéu cho mé hinh khu vyc phan giai cao (HRM) di duoc xdy dung va phét trién dya trén ly
thuyét xody can bang [6]. Phién ban HRM c6 thém chirc ning ban dau héa xody dugc goi la
HRM_ TC. Ket qua thir nghiém bude dau cho thdy HRM_TC d4 thé hién tinh wu Viét so vOi phién
ban HRM gdc. Tuy nhién, so d6 ban dau héa xody noi chung chira nhiéu tham sb tiy chon c6 thé
anh hudng dén qui dao bao du bao, nhu ban kinh gié cuc dai (R,,), ban kinh gi6é 15m/s (R;s5), ham



trong s6 thiang dimg ciing nhu kha ning két hop trudng gio phén tich véi trudong gio 1y thuyét.
Viéc xac dinh duoc bd tham sb thich hop 12 mdt trong nhitng ndi dung quan trong cta bai toan
ban dau hoa xody.

Ban kinh gi6 cuc dai 1a tham s quyét dinh phan bd gié ving gin trung tAm xody bio.
Theo Davis va Lownam [9], ban kinh gi6 cuc dai c6 xu hudng duy tri gan nhu khong d6i trong
sudt thoi gian 1 dén 2 ngay dau tich phan, viéc x4c dinh khong chinh xac tham sb nay c6 thé lam
giam chat luong du bao. Van dé nay sinh khi xac dinh ban kinh gi6 cuc dai 1a khong c6 quan tric
truc tiép; trong thuc té nd thudng bién dbi trong khoang vai chuc dén hon mét traim km. Trong
céc so dd ban dau hoa xody, tham sb nay thudng duge chon sao cho mé hinh c6 thé mé phong va
duy tri dugc hoan luu va cudng do cta xody. Chang han, gia tri nay dugc chon bang 90km [9],
125km [10], tham chi Ién téi 150km [13].

Ban kinh gié 15m/s (R;s) ¢6 anh hudng rat 16n dén chuyén dong cta bio vi né xac dinh
phan bd phia ngoai ciia hoan luu xody va 1a nhan td quyét dinh kich thudc va do manh cia bio.
Viéc khao sat do nhay cua tham sb nay va xac dinh dugc gia tri phu hop cua n6 1a hét strc can
thiét. Tham s6 R;5 c6 thé xac dinh tir cac cong thirc thong ké thuc nghiém hodc bang kinh nghiém
cua céc du bao vién.

Ngoai ra, trong cic so d6 ban ddu hoa xody ba chidu, cdu truc thang ding ciia xody,
thuong duoc xac dinh qua ham trong s6 theo phuong thang dtng, cling 1 mot van dé can duoc
xem xét mot cach cin than. Ham trong sé thing ding & day c6 thé 1a mot ham 1y thuyét nao do
hodc 14 tip cac gia tri thuc nghiém thu nhan dugc qua viéc xur 1y, phan tich cdc ngudn sb lidu
khéo sat thuc té.

Trong bai nay sé& trinh bay mot s6 két qua khao sat d6 nhay cua cac tham s6 noi trén trong
so dd ban dau héa cia HRM_TC (muc 3) dong thoi dwa ra mét s6 thir nghiém du bao sy chuyén
dong cua bao trén Bién Dong bang mo hinh HRM_TC (muc 4). Cubi cung 1a mot s6 nhan xét va

két luan (muc 5). Muc 2 dudi day s& mé ta chi tiét vé ngudn sd liéu duoc sir dung va cu hinh cia
HRM_TC.
2. SO liéu va mién tinh

4 hu d3 trinh bay trong [1], sy khac biét co ban gitta HRM_TC va HRM gbc 1a trong
HRM_TC c6 thém chirc ning ban dau hoa xoay cho muc dich du bao bio. Trong cac thir nghiém
¢ day HRM_TC dugc chay vo6i do phan giai ngang 0.25 x 0.25 d6 kinh vi (budce ludi khoang 28
km) v6i 31 muc theo chiéu thang dung Mién tinh ctia mé hinh c6 kich thudc 50 do kinh x 40 do
vi, trai tir 80E—130E va tir 5S-354 , twong duong véi 321 x 201 nut ludi, bao phu toan bd khu
vuc Bién bong va mot phan phia dong Phillipine thudc ngoai khoi Tay Thai Binh Duong. Can
luu y 1a vé nguyén tac HRM_TC c6 thé chay ¢ d6 phan giai ngang min hon, chang han 0.125 d6
x 0.125 d¢. 4 hung khi d6, véi kich thudc mién duoc chon, sé nit ludi s& 1én t6i 401 x 321 diém,
vuot qua kha nang may tinh hién c6 trong diéu kién chay du bao nghiép vu ¢ Viét 4 4 am.

Cac ngué)n s6 liéu duoc st dung dé chay mo hinh gém: 1) biéu kién ban dau va diéu kién
bién phu thudc thoi gian la s6 liéu phan tich va du bao ctia md hinh toan ciu GME; 2) Théng tin
chi thi bao cho so d6 ban dau hoa xody dugc khai thac tir website weather.unisys.com; 3) Cac tap
s6 liéu vé do cao dia hinh, 16p phi bé mit,... dugc cung cip boi Cuc phuc vu thoi tiét, Cong hoa
Lién bang Ptc (DWD). Céc trudng hop bao duge khao sat gom 11 con bdo hoat dong trén Bién
bong thoi ky 2003-2006: Koni, Imbudo, Krovanh (2003), Conson, Chanthu, Muifa (2004),
Washi, Damrey, Kai tak (2005), Chanchu, Durian (2006). Céc truong hop bao dugc chia lam hai
tap tuong ung véi hai loai thir nghiém: 1) Thir nghiém do nhay ciia cac tham s trong so d ban



d4u hoa xody gobm 11 truong hop (Bang 1); va 2) Thir nghiém dy béo bang HRM_TC theo bd
tham so6 thich hop dugc chon gém 20 trudong hop (Bang 3).
Bang 1. Cac trwong hop bao dugce khio sat trong cac thir nghiém do nhay

St | TénBdo | Theigian hoat dpng | Thi diém khdo st | Vidp tam | KR40 | Vmex
tim (ms™)

1 | Koni 18-22/7/2003 12z 18/07/2003 | 13.3 118.7 20

2 | Imbudo 16-24/7/2003 12z 22/07/2003 | 17.7 119.9 40

3 | Krovanh 15-25/8/2003 12z 23/08/2003 | 17.7 116.8 35

4 | Conson 12z 05/06/2004 | 14.7 116.8 17

5 Conson 4-11/6/2004 00z 06/06/2004 | 15.2 117.9 22

6 | Damrey 21-27/9/2005 00z 22/09/2005 | 19.4 119.8 25

7 | Kai tak 00z 30/10/2005 | 14.0 112.9 33

8 | Kai_tak 28/10-2/11/2005 12z 30/10/2005 | 14.1 112.1 45

9 | Chanchu 00z 13/05/2006 | 13.4 120.6 35

10 | Chanchu | 8-18/5/2006 00z 14/05/2006 | 13.7 117.5 45

11 | Chanchu 12z 14/05/2006 | 13.9 115.9 55

3. Po nhay ciia cic tham sé trong so' dd ban diu hoa xoay

3.1 Thiét ké thi nghiém

Bén thi nghiém nham khao sat d6 nhay hay mirc d6 anh hudng cta cac tham sd trong so
d6 ban dau hoa xoay cho HRM_TC dugc dua ra dua trén kha nang tuy chon cua ching la: ban
kinh gi6 cuc dai (R,), ban kinh gio 15m/s (R;5), ham trong s6 thang ding va két hop phan bd gi6
tiép tuyen ly thuyet va gi6 phan tich. Trong tit ca cac phuong an khao sat, nhiing tham s6 khong
duoc nhic dén s& nhan cac gid tri sau: R,, = 90km, R;5 = 300km, ham trong s thang dung tuyén
tinh theo do cao va khong sir dung két hop phan bé gi6 1y thuyét véi gié phan tich.

a) Thi nghiém RM
Muc dich cua thi nghiém la khao sat anh hudng cua tham s6 ban kinh gié cuc dai. Cac
truong hop thi nghiém gom:
e RMI1: R, = 60km
e RM2: R, =90km
e RM3: R, =120km

b) Thi nghiém S
Muc dich 1a khao sat vai tro ctia tham sb ban kinh gio 15m/s. Cac thi nghiém gom:
S1: R;s =200km
S2: R;s =250km
S3: R;5 =300km
S4: R;5s = 400km
¢) Thi nghiéem W
4 ham khao sat ham trong sb thang dung véi 4 phuong an thi nghiém:

e WI1: Ham trong sb 13 ham tuyén tinh theo do cao z

W=1-— (1)



trong do, z 1a d0 cao tai mot muc cu thé va H 1a d¢ cao ctiia dinh mo6 hinh.

e W2: Ham trong sb c6 dang tuyen tinh ting phan theo ap suat, tvong tu dang ham ma
Lownam [9] sir dung trong so d6 ban dau hoa xody ciia mo hinh MM35

1 »>600hPa
w=1,2 5_01(?0 100hPa < p < 600hPa )
0 » <100hPa

e W3: Thay vi tuyén tinh timg phan theo ap sut, ham trong sd c6 dang tuyén tinh timg
phan theo do cao z

1 p > 600hPa
w=]Z"2n  j00hPa < p < 600hPa 3)
Z500
0 p <100hPa
e W4: Ham trong s6 duoc tinh tir profile gi6 phan tich
1 z<Z;
W=Vwla) (4)

GMax

trong d6, Vimax(z) 1a toc do gid cuc dai tai cac muc va Vomax 12 toc do gid cuc dai toan cuc xay ra
tai muc Zg

d) Thi nghiem M
~ Thi nghiém nay nham khao sat hiéu tng cta viéc két hop xody phan tich va xoay ly
thuyét. C6 2 phuong an dugc thuc hién:
e MI: Khong két hop xody Iy thuyét voi xoay phan tich
e M2: Xoay Iy thuyét dugc két hop véi xody phan tich theo cac cong thirc

v(r,z)=v, (r)wy (r,z)+ vy (r)[l—wT (r,z)] (5)
Wy (r,z):wm (r)wz (z) (6)

trong do, tham s6 v; 1a phan b gio tiép tuyén gia (bogus); vys 1a phan bé gid tiép tuyén ddi ximg
phén tich; w;, 1a ham trong s6 két hop theo ban kinh, duge chon sao cho bang 1 phia trong ban
kinh gi6 cuc dai va bang 0 ¢ phia ngoai ban kinh bang 500km.

3.2 Két qud va nhgn xét

Trén hinh 1 dan ra profile gi6 tiép tuyén theo ban kinh (a, b, d) va theo phuong thang
dtng (c) xac dinh tir s6 liéu phan tich cta trudng toan cau va theo cac ciu hinh thi nghiém d& mé
ta trén day d6i voi truong hop bio Imbudo 12h 22/7/2003. Qua d6 thay rd rang, so voi truong
phan tich toan cau, xody nhan tao ¢ cudng dd manh hon va cé ban kinh gié cuc dai nho hon rat
nhiéu. Céc thi nghiém RM chu yéu lam thay d6i kich thudc ctia ving gié manh bén trong xody
(lién quan dén ban kinh mat bio), trong khi cac thi nghiém S lai 1am thay d6i truong gid phia
ngoai ciing nhu d¢ trai ngang theo ban kinh cua hoan luu béo, va do d6 anh hudng dén d6 manh
cua xody bdo. Trong cac thi nghiém W, ciu tric thang dung cua xody bi bién d6i tuy theo viéc
chon ham trong s6 thang dimg. Viéc két hop phan bd gi6 tiép tuyén 1y thuyét voi gié phan tich
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(thi nghiém M) di tao ra xody c6 cudng do 16n hon va d6 manh cuia xody gan véi truong toan cau
hon do vung phia trong cua xoay s dung phan b gioly thuyét con vung phia ngoai la sy két hop
giira gio Iy thuyét va gio phan tich bang cach 1iy tong co trong sb.

Véi 11 trudng hop bio duge chon (bang 1), HRM_TC di dugc chay du bao cho dén han
48h theo cac phuong an thi nghiém da néu. Vi tri tim bio dy bao dugc xac dinh bang phuong
phap downhill sau tig khoang 6h mot. Sai sb vi tri ctia qui dao du bao duogc tinh bang khoang
cach dia 1y gitra vi tri tim bdo du bao va vi tri tim quan tric (tir best—track) liy tir website
weather.unisys.com. Hai dic trung dugc dung dé danh gia do chinh xac chung 1a sai s6 vi tri
trung binh (MPE), dugc xac dinh béng trung binh sb hoc cua sai $6 vi tri tinh trén tat ca céc
truong hop bio, va sai sd vi tri trung binh téng thé (MPEA), duoc xac dinh béi trung binh sé hoc
ciia MPE d6i véi tat ca cac han du bao cho dén 48h. 4 hu vay, vé nguyén tic MPEA c6 thé duoc
xem la do do sai s6 cho han du béao 48h.
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Hinh 1. Profile gi6 tiép tuyén theo ban trong cac thi nghiém RM, S, M va ham trong s6 theo ap
sudt cuia thi nghiém W. Céc hinh minh hoa st dung truong hop bao Imbudo 12h 22/7/2003

Béng 2 dan ra sai s6 vi tri trung binh (MPE) va sai sb vi tri trung binh tong thé (MPEA)

ctia 11 trudng hop bdo néi trén ddi véi cac phuong an thi nghiém khac nhau, trong d6 cot thir hai
(CTL), twong tmg voi truong hop HRM_TC khong thyc hién ban dau hoa xoay, dung dé so sanh
voi cac truong hop co ban dau hoa xoay theo cac phuong an thi nghiém. Co thé nhan thiy ngay
rang, tat ca cac thi nghiém c6 st dung so d6 ban dau hoa xoay déu cho sai s vi tri trung binh va
sai s6 vi tri trung binh tong thé nhé hon nhiéu so véi trudng hop CTL. Dleu d6 mot 1an nira
khang dinh tinh hitu ich cta viéc ban dau hoa xody trong cac mé hinh sé dy bao bio. Bang 2



cling cho thdy, d6i v6i thi nghiém RM sai s vi tri trung binh gitta cac phuong an khac biét nhau
khong dang ké. Chénh léch gia tri cia MPE giira cac phuong 4n trong thi nghiém nay dao dong
trong khoang tur 1km (han 48h) dén 11km (han 24-30h). Sai khac cua MPEA ciing chi dat 7km
voi gia tri nho nhét thudc vé RMI1. 4 hu vay c6 thé noi tham sb R, c6 4o nhay khong 16n d01 voi
sai sO vi tri cua qui dao du bdo. So véi trudong hop khong ban dau hoa xody (CTL) sai 80 vi tri
giam trung binh tir 17-24km, it nhat 13 1km, nhidu nhat 1a 40km. Trong s6 ba phuong an thi
nghiém, phuong 4n RM1 (img v&i R,=60km) cho sai s6 vi tri nho nhét.

Khac vé6i thi nghiém RM, qui dao du bao clia cac phuong an trong thi nghiém S bién dbi
dang ké. Chénh 1éch cua tri s6 MPE giita cac phuong an thi nghiém kha 16n va twong ddi 6n dinh,
trung binh khoang 26km, lon nhit 13 49km (han 48h) va nho nhét 13 8km (han 24h). Gid tri
MPEA nim trong khoang 88—101km va nho hon dang ké so v6i truong hop CTL (113km). Diéu
do chimg to tham s6 R;s kha nhay cam voi sai s6 vi tri cua qui dao bdo du bao. Trong bbn
phuong an thi nghiém thi phuong an S2 (ing v6i R;5=250km) cho két qua du bao tt nhat véi sai
sO vi tri trung binh tong thé dat 88km.

Thi nghiém W dugc tién hanh voi hy vong sy thay ddi vé cau trac dimg cta xody nhan
tao trong so dd ban ddu hoa xody c6 thé tic dong manh dén qui dao dy bao. Pang tiéc rang diéu
d6 lai khong xay ra nhu mong mudn. Sai sb vi tri trung binh giita cac phuong an thi nghiém véi
cac ham trong sb thing dimg duoc chon chénh 1éch nhau khong dang ké (16n nhét ciing chi dat
dén 12km); sai s6 nho nhét roi vao phuong an W2 (88km).

Bang 2. Sai s6 vi tri trung binh (MPE) va sai s6 vi tri trung binh tong thé (MPEA) ciia cac
phwong an thi nghiém do nhay

Han dis RM s w M
bao(h) | Tt
RM1 | RM2 | RM3 | s1 | s2 | s3 | sa | wi | w2 | w3 | wa | M1 | m2
06 9% | 59 | 56 | 57 | 71 | 60 | 57 | 56 | 57 | 56 | 56 | 57 | 57 | 59
12 112 | 77 | 82 | 85 | 103 | 86 | 82 | 71 | 82 | 77 | 78 | 79 | 82 | 74
18 113 | 85 | 89 | 94 | 94 | 91 | 89 | 80 | 89 | 87 | 89 | 88 | 89 | 70
24 104 | 92 | 101 | 103 | 93 | 97 | 101 | 93 | 101 | 94 | 96 | 92 | 101 | 77
30 116 | 106 | 115 | 117 | 106 | 100 | 115 | 123 | 115 | 99 | 114 | 114 | 115 | 103
36 100 | 100 | 108 | 106 | 101 | 91 | 108 | 123 | 108 | 97 | 104 | 106 | 108 | 101
42 123 | 91 | 95 | 97 | 100 | 86 | 95 | 118 | 95 | 91 | 98 | 103 | 95 | 96
28 132 | 105 | 105 | 106 | 110 | 92 | 105 | 141 | 105 | 105 | 110 | 114 | 105 | 110
MPEA | 113 | 89 | 94 | 96 | 97 | 88 | 94 | 101 | 94 | 8 | 93 | 94 | 94 | 86

Trong cac thi nghlem d3 néu (RM, S, W), cac thanh phan (ddi xtng, F” va phi d6i xtmg,
F"™) cua x0dy phén tich (F ") [6,7] bi loai bo hoan toan va thay vao d6 1a mot xody dbi ximg gia
(xody ly thuyét). Diéu d6 cho phép don gian hoa qua trinh ban dau hoa xody nhung lai lam that
thoat thong tin tu truong phan tich toan cau va do d6 dan dén sy mé ta thiéu chinh xac ciu trac va
cuong do cia xody thuc. Dé khic phuc nhuge diém do, thi nghiém M nham danh gid vai tro cua
viéc bd sung thanh phan xoay d6i xung phan tich thong qua sy két hop gitra xody ly thuyet va
thanh phan nay (phwong an M2). C6 thé thay so voi truong hop khong bd sung thanh phan xoay
dbi xtmg phan tich (phuwong 4n M1) sai sd vi tri trung binh ctia qui dao bio du bao di giam di
dang ké trong 30h dy bao dau tién, nhung sau do lai c6 sy bién dong ting giam mic du khong
16n. Panh gia chung, sai sb vi tri trung binh tong thé giam 8km.

Tir nhitng phan tich trén day c6 thé nhan duoc b6 tham sé thich hop nhat cho so dd ban
dau hoa xoay khu vyc Bién Péng nhu sau: R,=60km, R;5=250km, ham trong s c6 dang tuyén
tinh timg phan theo ap sudt — dang (2), va c6 két hop xody gia v6i thanh phan xody dbi xing
phan tich.




4. Thir nghiém du bao chuyén dong bao bing HRM_TC

Tir nhitng két qua khao sat d6 nhay cta cac tham sb trong so d6 ban dau hoa xody,
HRM_TC da dugc chay du bao thir nghi€ém ddc 1ap trén 20 trudng hop bao ctia 6 con bao hoat
dong trén Bién Pong thoi ky 2003-2006 (bang 3). Hi€u qua cua viéc ban dau hoa xody duoc
danh gid trén co s& so sanh két qua du bdo ctia hai phuong &n thi nghiém:

—CTL: Chay HRM_TC véi tity chon khong str dung chtic nang ban dau hoa xoay

— BG: Chay HRM_TC véi tiy chon c6 ban ddu hoa xody véi bg tham sé thich hop nhdt
da chi ra d muc 3.2.

Bang 3. Cac truwong hop bao sir dung trong du bao thir nghiém dgc lap

STT | Thoi diém dw bao Tén bao Vi d6 Tam Kinh d6 tam Vmax (ms™)
1 00z 19/07/2003 13.7 117.2 22
2 12z 19/07/2003 Koni 15.2 116.2 22
3 00z 20/07/2003 16.4 114.8 33
4 12z 20/07/2003 17.6 113.6 33
5 00Z 11/06/2004 Chanthu 12.7 115.8 22
6 00Z 21/11/2004 11.9 117.2 33
7 127 21/11/2004 11.8 115.1 40
8 00Z 22/11/2004 Muifa 11.5 113.8 42
9 127 22/11/2004 10.8 1125 35
10 00Z 23/11/2004 10.4 111.8 33
11 00Z 29/07/2005 Washi 18.3 112.2 15
12 12Z 29/07/2005 18.4 111.6 17
13 00Z 23/9/2005 20.2 118.4 27
14 127 23/9/2005 Damrey 20 116.3 22
15 00Z 24/9/2005 19.8 115.3 22
16 127 24/9/2005 19.3 114 33
17 00Z 02/12/2006 13.5 117 37
18 127 02/12/2006 Durian 13.9 115.6 27
19 00Z 03/12/2006 13.8 113.9 45
20 127 03/12/2006 13.5 112.7 45

4 guon s6 licu str dung 1am diéu kién ban dau, diéu kién bién ciing nhu cic théng tin chi
thi bao va vi tri tam bao quan tric dugc léy tuong tu nhu khi tién hanh céc thi nghiém dJ nhay
(muc 3). Bé danh gia két qua du bao, bén canh sai s6 vi tri trung binh (MPE), chiing t6i d tinh
cac sai s6 cua toc do di chuyén (AT) va su léch huéng (CT) cia qui dao du bio cho tit ca cac
truong hop bio theo timg han du bao cho dén 48h. Cac sai s6 ndy duoc xac dinh bang khoang
cach dia ly gitra hinh chiéu ctia tim bdo du bao 1én huéng chuyén dong cua bao quan tric (PC) so

Vo1 tam béo quan tric (AT) va so voi tam bao du bao (CT) (hinh 2), véi qui ude rang AT nhén
gia tri duong néu PC tlen vé phia trudc so véi vi tri tAm quan tric, CT nhan gia tri duong néu vi
tri tdm du bdo ndm vé bén phai so v6i hudng chuyén dong cua bio quan tric, va nguoc lai. Cac
sai s6 AT va CT sau d6 dugc tinh trung binh (ME) va trung binh tuyét d6i (MAE) trén 20 trudng
hop bao khdo sat theo cac cong thirc:

ME = lixi (7)
n g

MAE =13 x| (8)
nig

trong d6 x; 1a cac AT hodc CT cho tirng truong hop bao, n=20.
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Két qua tinh toan dugc dan ra trong bang 4 va dugc biéu dién 1én do thi trén hinh 3. Qua
d6 nhan thay 13 rang, so v6i trudng hgp CTL, sai s6 vi tri trung binh (MPE) ciia trudng hgp BG
dd giam di mot cach dang ké va kha on dinh: trung binh giam khoang 40km, it nht giam 24km
(han 36h) va nhiéu nhit giam 60km (han 48h). Trir 12h dy bdo dau tién trudng hop CTL ¢6 qui
dao I¢ch trai, con ndi chung trong ca hai truong hop qui dao bao du bao luén c6 xu hudong 1éch
phai va cé tde do di chuyén nhanh hon, thé hién & gia tri ME cua céc sai s6 CT va AT hau nhu
duong d6i voi tat ca cac han du bao. Trong thuc té bio Bién Pong thudng c6 xu hudng di chuyén
thién vé phia tay (tdy béc, tdy hodc tdy nam), nén viéc ME ciia ca CT va AT déu co gia tri duong
ching t6 m6 hinh thuong cho qui dao du bao “léch bac” so v6i quan tric. Pang cha ¥ ¢ day 1a
trong khi sai s6 vé& hudng di chuyen (CT) cua truong hop BG (so vdi truong hop CTL) chi duge
cai thién trong khoang 30h dy bao dau tién thi sai s6 toc d6 (AT) giam kha manh va tuong dbi 6n
dinh cho dén han 48h. Trj s6 MAE ctia CT va AT twong tng giam gan 10km va gan 40km.

Hinh chifu tim bio du bao
O3 /IEn hwéng chuyen déng ciua

G - 20 Hinh 2. So d6 mo ta cach xac

? ,{}x dinh sai sb toc d6 (AT) va
e T ey ¢AT N huéng (CT) cta qui dao du
déng cua bio - LT ) 14 sai sb vi trd
TGt S~ \\ bao. PE la sai s0 vi tri; Oy, Oy,
PE ~~_ "\ O; 1a céc vi tri tAm bdo quan
S
-y z \ . 7 AA ~
I c *’l’ Fa trac; F 1a vi tri tam bao du
e Vi tel thm bio béo ung véi vi tri tim quan
©1 T Vitri thm bio ' ) .
P dir bao trac O,
duan trac

Bang 4. Sai s0 clia qui dao bio dw bao thir nghiém ddc lap

Han dw —% Silc —% —% E8 —%
bao (h') MPE Sai so CT Sai so AT MPE Sai so CT Sai so AT
ME MAE ME MAE ME MAE ME MAE

6 115 -36 63 9 78 56 6 32 -4 38
12 133 -8 90 17 77 76 17 55 13 41
18 132 3 81 56 75 101 41 63 36 57
24 167 24 91 50 107 135 45 85 64 78
30 196 67 114 53 128 167 57 113 91 92
36 229 109 142 60 142 205 46 143 135 111
42 224 83 116 100 141 185 98 126 120 104
48 258 45 129 88 191 198 68 134 133 116

5. Két ludn

Ttr nhitng thi nghiém khao sat do nhay cta cac tham sb trong so dd ban dau hoa xody cua
HRM_TC trén 11 truong hop bao va chay du bao thir nghiém HRM_TC v6i bo tham s6 thich hop
nhat trén 20 truong hop bao doc 1ap hoat dong trén Bién Pong thoi ky 2003-2006 cho phép rat ra
mot so két luan sau:

1) Sy thay d6i ban kinh gi6 cuc dai clia xody nhan tao (R,,) anh huong khong 1on dén qui
dao bdo dy bao cua md hinh. Trong khi d6 ban kinh gi6 15m/s (R;5) lai 1a tham s6 c6 tac dong
manh nhat, thé hién vai trd quan trong ctia hoan luu phia ngoai tdm bao doéi vdi su chuyén dong



ctia bio. Do d6 khi xay dung xoay nhan tao viéc lya chon tham sd nay sao cho phu hop 1a hét stc
can thiét. Cau trac thang dung cia xody ddi xing nhén tao thé hién qua ham trong s theo
phuong thang démg hau nhu khong nhay véi qui dao bio du bao, trong khi d6 viéc cap nhat thém
thanh phan xody ddi ximg phan tich vao xo4y nhan tao da lam giam dang ké sai s6 vi tri cua qui
dao bio dy bao. Diéu d6 ching to viéc két hop thanh phan xody phan tich véi xody nhén tao di
g6p phan khoi phuc lai lugng thong tin that thoat do qué trinh loai bo xody trong tha tuc phén tich
x04y va biéu dién t6t hon trudng ban dau.

300

200 =0
250 E - —— Mobogus Emg —=— Nobogus
= £ ——Boqe= Bogl=s
E2M G : 5 . T
E = E a1
=150 1 E 100 -
o o J
= = £ 110
= 100 4 B B
- ® 50 e
0 = B 504
4 T T T T T T a T T T T T T T a
9 6 12 18 24 30 FH 42 48 0 6§ 12 18 24 30 35 47 48 0 6 12 18 24 30 36 42 48
Han diF ko ) Han diy bdo (h} han diy bao (hy
(a) (b) (c)

Hinh 3: Sai s vi tri trung binh MPE (a), sai s6 CT trung binh (b) va sai s6 AT trung
binh (c) cta cac truong hop du bao thir nghiém.

2) Két qua thi nghiém d¢ nhay déa cho phép lya chon dugc bd tham s6 thich hop
nhét cho so d6 ban dau hoa xoay cua HRM_TC nhu sau: R,=60km, R;s=250km, ham
trong s6 thang ding dang tuyen tinh ting phan theo ap suét (cong thirc (2)), va cd két hop
xody ddi xtmg gia véi thanh phan xody ddi ximg phén tich.

3) HRM_TC véi chitc ning ban dau hoa xody theo bo tham sé thich hop nhét da
cai thién dang ké do chinh xac ctia qui dao bio dy bao so véi truong hop khong ban dau
hoa xody. Viéc danh gia két qua thir nghiém du bao doc 1ap trén 20 truong hop béo cho
thdy HRM_TC da lam giam sai so ctia qui dao bdo du bao mot cach dang ké cho dén han
48h, ké ca sai so vi tri, sai s6 tbc d6 va huéng chuyén dong. Tuy vay, voi cac gia tri
duong cua sai s& AT va CT ¢ hau hét cac han du bao chimg to tc do chuyen dong cua
bdo du bdo van co xu hu:cmg nhanh hon va léch phai so véi qui dao quan tréc.

4) Méc du tap s6 liéu duoc chon 1am thur nghiém chua bao quat hét moi tinh huéng
bdo & Bién Pong, song trudc mit HRM TC c6 thé duogc st dung thir nghiém trong du
bao nghiép vu. Dé nang cao ky ning du bao cia HRM_TC can thiét phai nghién ctru siu
hon vai tro cua hoan luu phia ngoai cua béo cting nhu lam chinh xac hon truong ban dau
ctia md hinh bang viéc cip nhat thém cac ngudn thong tin quan tric khéc.
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