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DANH GIA KET QUA AP DUNG
KY THUAT DVORAK CAI TIEN (ADT)
PHAN TICH CUONG PO BAO TREN BIEN PONG

Nguyén Hitu Thanh', Trin Quang Ning', D DPirc Tién!, Pham Phwong Dung!,
Pham Thi Thanh Nga?

Tém tit: Bai bdo trinh bay cdc két qua danh gid chi tiét khi dp dung ki thudt phan tich Dvorak
cdi tién (ADT) doi véi cuong do bao trén khu vuc Bién Dong Viet Nam giai doan 2010 - 2015 su dung
56 liéu vé tinh MTSAT (Nhdét Ban) va s6 liéu quy dao bdo chuan - OPBC (best-track) ciia Viét Nam.
Phurong phap ADT cho phan tich vi tri bdo tot trong cdc truong hop bdo cé cuong dé manh. Céc
két qua danh gid cwong dg bido qua tri sé khi ap thap nhdt va toc dg gié cue dai bude dau cho thay,
sai so tri so khi ap thd'p nhat tét hon so véi gia tri toc do gio cuc dai ma ADT dwa ra so voi QPBC.
Bdo cang manh sai sé toc dg gié cuwee dai va tri sé khi dp thdp nhat ciia ADT so véi QPBC cang I6n,

nhdt la trwong hop bdo ¢é cuwong do rat manh (> cap 12) hay mady bdo ¢é dang mdt (EYE).
Tir khoa: Ky thudat Dvorak, Phan tich cuwong do bdo, Ki thudt Dvorak cai tién.

Ban Bién tap nhan bai: 12/7/2017

1. Mé dau

Trong hon 20 ndm qua, cuing v6i nhiing tién
bo cua khoa hoc nganh khi tugng, viéc du bao
duong di (vi tri tim) cua bdo di dat nhiéu tién
b6 khi sai s6 du bao giam dang ké. Tuy nhién dy
béo cudng do bio van 1a thach thirc rat 16n ddi
v&i cac nha khi tuong. Pé xac dinh cuong do bao
thoi gian thuc, dau nhiing nam 1970, cac nha
khoa hoc da phat trién mot ki thuat dung dé ude
lugng cuong do bao sir dung thong tin tir vé tinh
dia tinh, nguoi tién phong 1a Vernon Dvorak, sau
d6 Dvorak dugc 1ay dé dat tén cho phuong phap
nay-phuong phap Dvorak. Phuong phap Dvorak
v6i tinh chat nguyén thiy (Dvorak cb dién) la
mot k¥ thuat ban chu quan [1, 2, 3] da dugc st
dung tai céc trung tdm du bao nghiép vu khi
tugng trén toan cau trong 30 nim qua. Nhiing
nam gan day, cung voi sy phat trién cta thé hé
cam bién trén céc vé tinh khi tuong thé hé méi va
kha nang tinh ton ctia may tinh, két hop véi sur
tich 1y 1au ndm kinh nghiém cua du bao vién va
nhiing thanh tyu mai ctia cong ngh¢ tu dong hoa,
viéc tu dong phan tich va udc lugng cuong do
bao nhiét di bang cac hé thong may tinh da tro
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nén kha thi hon rat nhiéu, tao tién dé dé phuong
phap Dvorak cai tién (Advanced Objective Dvo-
rak Technique - ADT) ra doi.

Vé k¥ thuat, phuong phap Dvorak c6 dién
ban dau (goi tat 12 phuong phap Dvorak) [1, 2, 3]
dugc thuc hién qua 4 budc chinh: (1) xac dinh
vi tri tdim bdo/ap thdp nhiét d6i; (2) xac dinh
cudng do bao/ap thip nhiét d6i; (3) chon ude
luong cuong do tot nhat va (4) ap dung mot sd
quy dinh dé dua ra két qua uwdc luong cuong do
cudi cung. Trong thoi ky dau, ky thuat nay chi
yéu dua trén Iy thuyét nhan dang mau may véi 5
dang co ban: (1) dang kh6i may day dic ¢ trung
tam (Centre Dense Overcast - CDO); (2) dang
léch tam (Shear); (3) dang tam nhing dia may
(Embedded Center - EC); (4) dang c6 mit (Eye)
va (5) Dang bang cudn (Curved Band - CB).
Trén thyc té, ddy 1a phuong phap ban cha quan,
sir dung chu yéu dé danh gia su thay doi 24 gio
ctia mau may va cuong do dé co thé chi ra sy
thay d6i han ngén cua ciu trac may, nhuoc diém
chinh cuia phuong phép la tinh cht quan va trinh
d6 khong dong déu ciia nhitng dy bao vién khi st
dung k¥ thuat nay.

Hién nay, trong nghi€p vu du bao bao tai
Trung tam Du bao khi tugng thuy van Trung
uong, viéc phan tich vi tri va cuong do bao duoc
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thuc hién dua trén viéc phan tich anh may v¢ tinh
béng phuong phap Dvorak cb dién va thong qua
viéc tong hop thong tin tir cac ngudn phén tich va
du bao cua cac Trung tim du béo bdo quic té.
Céc khé khan khi ap dung k¥ thuat Dvorak ¢
dién nhu viéc nhan dinh va tinh toan cuong do
trong giai doan ban dau cua xoay thudn nhiét dgi
(XTND) hét strc kho khin boi mau may khong
1 rang dan tdi sai s6 cao khi phan tich va nhiing
truong hop XTND c6 dang tuong tac dac bigt
v6i cac hé thong thoi tiét khac nhu ranh gio tay
trén cao, glo mua dong bac. Cac truong hop nay
s& gap sai s6 16n khi ap dung tinh toan cac chi sb
dua trén mau may tiéu chuén cua k¥ thuat Dvo-
rak. Ngoai ra, viéc quy doi gia tri cuong do bio
thanh mot chi sé dinh luong (goi 14 chi sé T-
number va tinh toan tir k§ thuat Dvorak dya trén
mau may XTND) sang gia tri ap sut cuc tiéu tai
tam (Pmin) va gio sat bé mit cyc dai (Vmax) vé
co ban van chua thuc sy phi hop véi cac XTND
hoat dong trén khu vuc Tay Thai Binh Duong
n6i chung va Bién Pong néi riéng (can bo sung
su hiéu chinh sai s6 hé thdng theo vi do [4]).
Chinh vi vay, viéc danh gid kha nang ap dung
phuong phap phan tich cuong d¢ bao Dvorak cai
tién 1a can thiét dé tang cudong kha niang tmg
dung anh vé tinh phéan giai cao (vé ca tan suét
thoi gian va khong gian) trong diéu kién nghiép
vu hién nay tai Viét Nam. Nghién ctru chia lam
hai phan gém: i) Téng quan va danh gia két qua
ap dung khu vuc Bién Pong Viét Nam giai doan
2010-2015 va ii) So sanh vé6i két qua phan tich
cudng d6 bio bang phuong phap Dvorak cd
dién. Trong bai béo nay sé& gidi thiéu phan 1 cia
nghién ctru bao gdm viéc tong quan lai ki thuat
phan tich ADT va céc két qua danh gia ap dung
ADT cho khu vuc Bién Péng giai doan 2010-
2015 v&i sb lidu vé tinh MTSAT cua Nhat Ban.

2. Phuong phap nghién ciru

Nam 1984, Dvorak [3] da cai tién phuong
phap Dvorak co dién va phat trién thém ¢ mot
ky thuat cao hon khi két hop bd sung viéc xéac
dinh cic mau may véi viéc danh gia, xac dinh
cac dic trung cua may (cu thé ¢ day 1a nhiét do
dinh may). Viéc phan tich cuong d9 bao khong
chi gioi han bdi phuong phap dinh tinh nira ma
thay vao do6 dugc dinh luong héa qua viéc danh

BAI BAO KHOA HQC

gid hé s6 T (T-number). Két qua thu dugc co sy
tién bo rd rét khi két qua danh gia dic trung cua
may rd rang va nam trong gidi han cho phép.
Trong truong hop khac, néu két qua nay chua rd
rang c6 thé quay trd lai ding mé hinh Dvorak c6
dién véi viée danh gia nhan dang mau may.

Phwong phap Dvorak khach quan (ODT-
Objective Dvorak Technique).

Zehr (1989) [8] da nghién ctru va xay dung
chuong trinh ty dong udc luong cuong do bao
(Digital Dvorak-DD) dya trén dic trung cuong
d6 bio co lién quan t&i nhiét do lanh nhat ¢ dinh
may va nhiét do 4m nhit & tim x0ay thudn nhiét
dai khi da c6 anh hong ngoai ting cuong (En-
hanced Infrared-EIR) cho dang c6 mat (Eye).
Phuong phap DD nay da dat nén tang cho
phuong phap ODT sau nay khi st dung cac thuat
toan khach quan nhung van giir dugc dic trung
co ban cua phuong phap Dvorak ¢ dién. Sang
dén thap nién 1990, khi sb liéu c6 ddy du hon,
do phan giai anh v¢ tinh cao hon, nang lyc tinh
toan manh da thiic day phat trién phuong phap
ODT [6]. Vi phuong phap ODT, dy bao vién &
khip noi trén thé gioi, ké ca khi trinh d va ki
ning cua timg noi c6 sy chénh léch, van c6 thé
dua ra nhitng phan tich mang tinh khach quan
cao vai do sai léch vé két qua ¢ muc tdi thiéu.
Cac két qua thyc nghiém tir may bay do tham khi
tugng cho thay két qua wéc lugng vi tri tim va
cudng do bio cua phuong phap ODT c6 thé so
sanh dugc voi nhitng phan tich dua ra tu céc
trung tam khi tuong cua Hoa Ky. Tuy nhién
phuong phap nay c6 mét nhuge diém 16n, do6 1a
n6 chi c6 thé ap dung duoc cho nhitng con bio
manh, didu nay lam anh hudng dén tinh tng
dung pho cap cua ODT. Ngoai ra phuong phap
ODT van can c6 du bao vién khi tuong xac dinh
vi tri tam bao trude khi st dung thuat toan. Tuy
nhién nhuoc diém chu yéu cua phuong phap
ODT la né khéng thé xu 1y dugc cac con bdo
yéu. Nhuoc diém nay sau d6 da duoc khic phuc
bﬁng phuong phap Dvorak khach quan tién tién
(AODT). Phuong phap AODT lam viéc dugc voi
moi cuong do bao va ap dung tat ca cac luat cua
phuong phap Dvorak. Nhirng cai tién tiép theo
ctia ODT/AODT mang dén nhiéu bién thé véi
cac quy luat mai cua phuong phap Dvorak. Sau
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d6, phuong phap ODT/AODT dugc ddi tén
thanh phuong phép Dvorak cai tién (ADT).

Phuwong phap Dvorak khach quan ¢6 cai
tién (40D T- Advanced Objective Dvorak Tech-
nique).

Phuong phap AODT la bude cai tién truc tiép
cua phuong phédp ODT trén ba phuong dién
chinh: (1) pham vi ng dung dugc mé rong, bao
gbm viée xur Iy 4p thap nhiét doi va cac giai doan
khac nhau cua cac con bao; (2) ap dung thém
nhiéu thuét toan va quy luat ctia phuong phap
Dvorak co dién; (3) tich hop hé théng tu dong
xac dinh tam bao.

Dé c6 thé ap dung phuong phap AODT cho
céc con bdo nho va ap thap nhiét déi, nguoi ta
can phai str dung ti ki thuat “nhan dang mau”
[5]. Ki thuat dai bang cudn (curved band- CB)
dura ra thong tin vé cuong d con bio duya trén do
ubn cong ciia dam may trén anh chup vé tinh
hdng ngoai (IR). Nguoc lai, trong phuong phap
DT cb dién, d6 udn cong ciia may duoc xac dinh
bang tay dua trén nhitng cung xodn dc 10 do.
Phuong phap nay ciing dugc sir dung dé xac dinh
tam bao néu hinh chup khong rd nét. Tuy nhién,
viéc xac dinh theo dai bang cudn nay mang tinh
chu quan cua nguoi phan tich dy béo khi quan
sat anh chuyp vé€ tinh. Mac du vay, phuong phap
thuat toan AODT van dua ra mot hé théng tu
dong hoa duya trén phan tich dai bang cubn cia
nhidu ngudi dung khac nhau. Ngoai phuong
phap dai bang cuén CB, cac phuwong phap khac
cling dugc tich hop trong phuong phap AODT,
va con duoc sir dung cho dén bay gio.

Budc cai tién dang ké tiép theo cua phuong
phap AODT do chinh la dua ra cac dinh luong
cho hai chi s T-number va CI (Current Inten-
sity). Trong d6 cac gia tri T-number thay ddi cho
biét xu hudng manh 1én hay yéu di cta bio, cac
gia tri CI (Current Intensity) dugc sur dung dé
xac dinh cuong do hién tai.

Mot wu diém nita cia AODT d6 chinh 12 loai
b6 bude thu cong xac dinh tim bio bang viéc
phan tich vi tri tdm bao thong qua cac phuong
phép xtr Iy va phan tich anh, ki thuét dinh vi tdm
xodn SC (spiral-centering) d& hiéu chinh mot
tam gia dinh ban dau (lay tir du bao hodc canh
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bao cua cac trung tam du bao bao nhu JTWC -
Hai quan My hay RMSC cua Nhat ban), phuong
phap Laplacian dugc ap dung dbi v6i truong hop
bao ¢ phat trién mot cach hoan thién va phuong
phap thich hop vong FT (ring-fitting) [7]. Ngoai
ra phuong phap ADT con c6 kha nang cap nhat
va st dung s6 liéu vé tinh cuc kénh phé Vi song
(microwave) dé ting cuong d6 chinh xac déi voi
gia tri cuong do va xac dinh giai doan ma con
bao/xody thuan nhiét doi dang dat dén.

Phuong phap Dvorak ci tién (ADT- Ad-
vanced Dvorak Technique).

Sau mot thoi gian phat trién, cac phuong phap
tir ODT dén AODT da dan di chéch khoi nhiing
ky thuat cua phuong phap Dvorak cb dién.
Phuong phap ADT [5] ké thira cac nghién ciru,
k¥ thuat méi cia ODT va AODT ddng thoi quay
tro lai thiét lap mot s6 diéu chinh mdi trén co s
cia phwong phap Dovorak cb dién. Ngoai ra,
ADT duogc chay hoan toan ty dong va dugc ap
dung cho dén tin ngay nay. Mot trong nhing
diéu chinh m&i trong ADT d6 chinh 13 viéc hiéu
chinh tdm bio bang cach udc lugng khi 4p muc
bién (MSLP) dua trén sy thay doi vi tri tam bio
theo quy dao.

K¥ thuat méi nira trong ADT do chinh la xay
dung mot so dd méi trong viéc xac dinh mau
may dang CDO va Eye str dung phuong trinh hoi
quy. Nhitng phuong trinh ndy c6 str dung mot sd
tham s co ban lién quan toi cuong do bio gdm
khu vic xay ra déi luu thang dung, kich c& ving
may va sy chénh 1éch nhiét do giita mat bio va
khu vyc xung quanh. Cac két qua s dung
phuong trinh hdi quy duoc so sanh vai s6 liéu
tham sat may bay cho thay két qua duoc cai thién
rat 1o rét.

K¥ thuat méi nhat gan day dugc phat trién
trong ADT d6 chinh 14 viéc cung cap thong tin vé
ban kinh gi6 manh (RMW) trong truong hop co
mit bio thong qua viéc sir dung thuat toan xéac
dinh nhiét d6 dinh may anh kénh hong ngoai (IR)
tai bon goc phan tu ciia con bio dé tim ra khu
vuc dat diéu kién vé nhiét d6 dinh may so voi )
liéu théng ké tir may bay tham sat khi tuong.
Hién nay k¥ thuat nay dang dugc phat trién dé
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ap dung cho nhitng miu may khong c6 mat.
Nhu vy c6 thé thdy, viéc phat trién ciaa ADT
trai qua 5 mdc chinh (hinh 1), bao gdm: 1)
Phuong phap Dvorak cb dién (DT); 2) Phuong
phéap Dvorak tu dong udc lugng cuong do bao;
3) Phuong phap Dvorak khach quan (ODT); 4)
Phuong phap Dvorak khach quan cé cai tién
(AODT) va cudi ciing 1a 5) Phuong phap Dvorak
cai tién (ADT). Cac phuong phap sau déu co sur

Dvorak ty ding (DD)
(Zehr, 1989)
|
1985 1990 1995

Dverak cb dién (DT)

(Dvorak, 1984)

Dvorak khich quan (ODT)
(Venlden va chng sir, 1998)
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bd sung, khic phuc nhitng han ché ctua phuong
phap trude. Dén phuong phap ADT thi k§ thuat
phan tich bao da ¢ tam vuot troi va hoan toan tu
dong. Thuc té kiém nghiém da cho thay do chinh
xéc ctia phuong phap ADT rat dang tin cay [5] va
phuong phap nay dang dugc st dung rong rai
trong nghi¢p vu du bao bao cua cac Trung tam
khi twong trén thé gisi.

2001 - 2004
Dvorak khiach quan cé cil
tén (AODT)

(Olender va cing sy,
2002)

2000

2005

2004 - dén nay
Dvorak cil tién (ADT)

1995 - 2001
(Venlden vi chng s,
2006)

Hinh 1. So d6 phdt trién ciia phirong phdp Dvorak theo thoi gian [8]

3. Phan tich két qua va thao ludn

3.1. 56 liéu quy dao chuin va cic truong
hop danh gia

Trong nghién ctru ndy c6 sir dung s6 lidu quy
dao bio chuin cua Viét Nam giai doan 2010 -
2015. Cac con bio c6 gié manh nhat tir cap 8 tro
1€n s€ dugc danh gia thur nghi¢m kha nang phan
tich cudong d6 cua phuong phap ADT. Chi tiét
danh sach céc con bao trong giai doan 2010 -
2015 dugc dua ra trong bang 1. Cac biéu do
chinh dugc sir dung trong nghién ctiru bao gdm
biéu d0 phan tan (scatter plot) giita gia tri phan
tich cia ADT va QDPBC va b6 sung dudng hdi
quy gitta hai tip gia tri nay dé danh gia muc do
twong quan (d6 16n cta hé s6 6 doc phuong
trinh hoi quy cang 16n thi gia tri phan tich ADT
cang tuong quan voi QDBC).

3.2 Két qua ddnh gid phwong phdp ADT

3.2.1. Két qua danh gid téc dg gio cuc dai va
chi s6 khi dp thap nhat gitta ADT va OPBC Viét
Nam cua cac dang mdy bdo trong ADT

Qua vi¢c phan chia may bao trong phuong
phéap ADT thanh cac dang may bao khac nhau,
biéu d6 phan tan hinh 2 va bang 2 cho thiy bio
cang manh sai sb toc do gi6 cuc dai cang 16n.
Hau hét cac truong hop trung binh gia tri toc do

gi6 cuc dai trong phuong phap ADT déu dua ra
két qua 16n hon so v6i QDBC. Riéng véi truong
hop cac con bdo dang léch tim (SHEAR) cho két
qua trung binh toc d6 gié cuc dai 1a nhod hon so
v6i QPBC thyc té khoang gan 1.5 kts (1 kts ing
v6i 0.5 m/s). Dang bdo c6 mit 1a dang cho két
qua sai s toc dong gid cuc dai 1a 16n nhét trong
6 loai mau may, thé hién bang dudng hdi quy
tuyén tinh gitta ADT va QPBC nam céach xa
dudng hdi quy ADT = QDBC nhét va trung binh
sai s6 tdc do gi6 cyc dai cua dang mit 16n hon
khoang 24kts so vé1 QDBC.

Véi dang bang cudn (CRVBND) duong hoi
quy tuyén tinh gitta ADT va QbBC gﬁn nhu
song song va sat vi duong hdi quy ADT bang
QDBC nhét va gia trj trung binh tdc d6 gié cuc
dai cia ADT chi 16n hon QPBC khoang 4kts
nhu vay dang CRVBND cho két qua sai s toc
do gid cuc dai la tdt nhat.

Véi 3 dang may bao: tam nhing dia may
(EMBC), dang khdi mdy day dac phu trén ving
tam bio co su thay ddi 16n trong ving CDO (IR-
RCDO) va khbi may dam dic bao phu ving tim
bédo ¢ nhiét d6 dong déu (UNIFRM) dwa ra két
qua trung binh tdc d6 gid cuc dai cia ADT 16n
hon 5-10kts so voi QPBC.
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Bdng 1. Danh sdach cdc con bdo danh gid bang phirong phdp ADT trén khu viec Bién Pong
giai doan 2010 - 2015

Niam Tén con bdo (thi tw Viét Nam va tén Quéc té)

Thoi gian danh gia

Bio s6 1 - CONSON
Béo s 2 - CHANTHU

Bio s6 3 - MINDULLE

20100712-00Z dén 20100717-12Z
20100719-12Z dén 20100722-00Z

20100823-00Z dén 20100824-00Z

2010 Bio s6 4 - LIONROCK 20100828-18Z dén 20100902-00Z
Biio s6 8 - MERANTI 20100909-00Z dén 20100909-18Z
Béo sb 6 - MEGI 20101013-12Z dén 20101023-06Z
Bio sb 1 - SARIKA 20110609-18Z dén 20110610-18Z
Bio sb 2 - HAIMA 20110621-06Z dén 20110624-06Z
Biio s6 3 - NOCKTEN 20110726-00Z dén 20110730-06Z
2011  Béo sb 4 - HAITANG 20110925-00Z dén 20110926-18Z
Bio s6 5 - NESAT 20110924-00Z dén 20110928-26Z
Béo s 6 - NALGAE 20110928-00Z dén 20111004-18Z
Biio s6 7 - WASHI 20111215-06Z dén 20111219-00Z
Béo sb 1 - PAKHAR 20120329-06Z dén 20120401-00Z
Bio s6 2 - TALIM 20120618-00Z dén 20120620-12Z
Béo sb 4 - VICENTE 20120721-12Z dén 20120723-18Z
2o Bio sb 5 - KAITAK 20120813-00Z dén 20120817-06Z
Bio s6 6 - TEMBIN 20120819-06Z dén 20120829-18Z
Biio 6 7 - GAEMI 20121001-18Z dén 20121006-06Z
Bio s6 8 - SONTINH 20121024-00Z dén 20121028-18Z
Bio s 2 - BEBINCA 20130621-00Z dén 20130623-06Z
Bio s6 3 - RUMBIA 20130628-12Z dén 20130701-12Z
Béo s6 4 - CIMARON 20130717-00Z dén 20130718-00Z
Béo s6 5 - JEBI 20130731-06Z dén 20130803-00Z
Béo 56 6 - MANGKHUT 20130806-00Z dén 20130807-12Z
2013  Biosb 7- UTOR 20130809-18Z dén 20130814-00Z
Biio s6 9 - USAGHI 20130917-00Z dén 20130922-12Z
Bio s6 10 - WUTIP 20130927-06Z dén 20130930-06Z
Bio sb 11 - NARI 20131009-12Z dén 20131014-18Z
Bio s6 12 - KROSA 20131030-06Z dén 20131104-06Z
Bio s6 5 - HAIYAN 20131104-06Z dén 20131110-18Z
Bio s 1 - HAGIBIS 20140614-18Z dén 20140615-06Z
Bio s6 2 - RAMMASUN 20140712-06Z dén 20140718-18Z
2014  Bio sb 3 - KALMAEGI 20140912-06Z dén 20140916-06Z
Béo 56 4 - RAMMASUN 20141128-00Z dén 20141129-12Z
Béo 6 5 - HAGUPIT 20141202-00Z dén 20141211-06Z
Bio s6 1 - KAJIRA 20150621-00Z dén 20150623-18Z
Bio s6 2 - LINFA 20150702-12Z dén 20150709-06Z
2015  Biosb 3 - VAMCO 20150913-18Z dén 20150914-06Z

Bio s6 4 - MUJIGAE

Bio s 5 - MELOR

20151001-18Z dén 20151004-06Z

20151213-00Z dén 20151216-18Z
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Hinh 2. Biéu do phdn tan téc dé gié cuc dai (kts) gitta OPBC va ADT trong cdc con bdo trén
Bién Dong co dang EMBC, EYE, SHEAR, CRVBND, IRRCDO va UNIFRM tir nam 2010 - 2015

Bdng 2. Trung binh toc d¢ gié cuwc dai (kts) cia OPBC va ADT cho tirng logi mdu mdy bdo trong
cdc con bdo trén bien Pong tir nam 2010 - 2015

s x A =
Loai mau may % 4 8 E 8 @
N % = § < ﬁ = >
Trung binh toc == = g Z = =
A er . n @] — -
do gio cuc dai (kts)
QbBC 38.6 42.7 44.6 56.9 59.6 87
ADT 37.1 46.8 49.4 67.4 69.5 111
Chénh léch ADT - QbBC -1.5 4.1 4.8 10.5 99 24
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Hinh 3. Twong tw hinh 2 nhung cho tri s6 khi dp nho nhat
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Bdng 3. Trung binh tri s6 khi dp thdp nhdt (mb) ciia OPBC va ADT cho tirng logi mau mdy béo
trong cdc con bdo trén bién Bong tur nam 2010 - 2015

Loai miu may E‘t % 8 5 Q Q@

. = & ® = = -

Trung binh trj = E g Z E =

w
s6 khi fip thip nhét (mb): © = =
QbBC 995.1 991.8 990 978.7 976.7 943.1
ADT 999.2 994.4 993.1 981.6 980 946.6
Chénh léch ADT - QbBC 4.1 2.6 3.1 2.9 33 35

Hinh 3 va bang 3 cho thay cic dang may bio
déu dua ra két qua trung binh tri s6 khi ap thap
nhat ctia ADT 16n hon so voi QPBC, va chénh
léch gia tri trung binh nay déu khong 16n, phd
bién dudi 4mb. Trudng hop cic con bio dang

SHEAR va mit (EYE) cho két qua sai s6 trj s6
khi ap thap nhat 1a 16n nhét. Trong cic dang may
bao con lai (CRVBND, IRRCDO, EMBC va
UNIFRM), tri s6 khi ap thap nhat cang nho thi
sai sO cang 16m.

Bdng 4. Cdc chi s6 danh gid toc do gié cuc dai va tri sé khi ap thap nhat cho timg logi mau
mdy bdo cua ADT va OPBC trong cac con bdo trén Bién Bong tuw nam 2010 - 2015

a @) s
. &~
Loai mau may é é 6 E § E
) = & & z =
Cic chi sé danh gis @ o = 5 =
Sé truong hop 40 136 26 261 61 108
He¢ s0 trong quan cua toc do gio cuc dai (Vmax) -0.01 0.63 0.7 0.77 0.83 0.84
Hg¢ s0 twong quan cua tri so khi ap thap nhat 0.45 0.63 0.68 075 0.84 082
(Pmin) . . . . . .
Phan trdm sai s6 tuyét dbi trung binh toc d6 gid
cuc dai so véi trung binh quan tréc 16.2 18.9 20.1 23.1 21.4 279
I,’hanAtram sai 80 tuyét d91 trung blrih tri sO khi 053 0.64 0.74 092 077 12
ap thap nhat vai trung binh quan trac
Trung binh sai s6 vi tri (km) 44.1 43.2 39.1 38.4 36.3 28.2

Qua bang 4 va hinh 4 thiy ring truong hop
may bio dang SHEAR c6 hé sb tuong quan toc
do gio6 cuc dai va tri sb khi ap thép nhét 14 nho
nhat. Hé sb twong quan trong trudng hop tc do
gi6 cuoc dai 1a rat thap bang -0.01. Con cac
truong hop may bao khac cho hé sé tuong quan
1a twong d6i cao va hé sd tuong quan gitra toc do
gi6 cuc dai va tri sé khi ap thap nhit cia mdi
dang may bao cho gia tri kha trung nhau. Hai h¢
sO twong quan ndy c6 gia tri cao nhét I3 truong
hop dang EMBC va EYE dao dong trong khoang
0.82 - 0.84. Hinh 4 cho thdy trung binh sai s6 vi
tri tAm bdo cang 16n thi hé s6 tuong quan cang
nho, voi truong hop bio c6 mit co gia tri trung
binh sai s6 vi tri 1a nho nhat thi hé s6 twong quan

TAP CHi KHi TUQNG THUY VAN

toc do gi6 cyc dai gitta ADT va QbBC la tot
nhit trong cac loai may bdo. Phan trdm sai s6
tuyét ddi trung binh (Hinh 4b) ctia Vmax va
Pmin cho thiy v&i nhitng con bdo cang manh thi
sai s6 tuyét dbi trung binh cang 16n, nhat 13 véi
nhiing truong hop bio co mit.

3.2.2 Két qua déanh gid twong quan ciia toc
dé gié cue dai va chi sé khi dp thap nhat giita
ADT va OPBC Viét Nam theo cdp bio

Bang cach phén chia cap bdo ra lam 3 truong
hop: bio cép 8 - 9, bdo manh cap 10 - 11 va bio
rat manh c6 cip >12 qua biéu dd phan tan hinh
5vabang 5, 6 thi duong hoi quy tuyén tinh gia
tri tbc do gio cuc dai va tri s6 khi ap thap nhat
(mb) trong phuwong phap ADT so v6i QPBC déu
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nam trén dudng hoi quy QPBC biang ADT nhu
vay ADT trong cach phén chia nay ADT tiép tuc
dua ra két qua 16n hon so v6i QPBC. Vi truong
hop bdo manh tir cap 8 - 11 két qua téc do gio
cuc dai dua ra 13 kha t6t so v6i hai trudng hop
bdo rat manh (cép >12), gia tri trung binh tde do
gi6 cuc dai cia ADT 16n hon khoang 6kts so véi
—@—H¢ s6 twong quan Vmax

—&—H¢ s6 twong quan Pmin

BAI BAO KHOA HQC

QPBC. Két qua chénh léch trung binh trj s6 khi
ap trong cac phan chia cap bdo van cho két qua
t6t hon so v6i tri s6 khi 4p thap nhét voi gid tri
chénh léch trung binh déu dudi 4mb va bio cang
manh chénh léch trung binh tri s6 khi ap thap
nhét giita ADT va QPBC cang ting.
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Hinh 4. (a) hé sé tiong quan toc do glo cuce dai ﬂcm) va tri s6 khi ap thap nhdt (mb) (b) trung
binh sai so vi tri giita QDBC va ADT cua cac logi mdy bao; (c) phan tram sai so tuyét doi trung
binh toc d¢ gioé cuwc dai va tri s6 khi dp thap nhat gitta QPBC va ADT cua cdc logi mdy bado trong
cdc con bdo trén Bién Péng tir nam 2010 - 2015
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Hinh 5. Biéu do6 phdn tan toc do gio cuc dai (kts) va tri s6 khi ap thap nhdt (mb) gita OPBC va
ADT theo cdp bdo ciia cdc con bdo trén Bién Péng tir nam 2010 - 2015
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Bdng 5. Trung binh toc dg gié cuwc dai (kts) theo cdc cdp bdo trong cdc con bdo trén Bién Pong tir
nam 2010 - 2015

, 2 7 =

Phén cap bao ® S Al

Trung binh téc & = &
dd gi6 cye dai (kts) © 0 o
QbBC 394 54.4 80.2
ADT 45.9 60.2 96.3

Chénh 1éch ADT - QPBC 6.5 5.8 16.1

Bdng 6. Trung binh tri sé khi dp thap nhat (mb) theo cdc cdp bdo trong cdc con bdo
trén Bién Dong tir nam 2010 - 2015

) 2 = s
Phan cap bao ® S Al
Trung binh tri & & -
s6 khi 4p thip nhét (mb) © &) ©
QbBC 995.1 981.8 953

ADT 998.3 984.8 956.7
Chénh léch ADT - QPBC 32 3 3.7

Bang 7. Céc chi s6 ddnh gid toc dg gio cwe dai va tri s6 khi dp thap nhdt theo cap bdo ciia QPBC
va ADT trong cac con bdo trén Bién Dong tur nam 2010 - 2015

= ~

] 2 n a

Phén cap bio 2 S Al

< 3 ~<% s

Cac chi so danh gia O &)
Sb trudong hop xay ra 272 122 238

Hé s{) tuong quan cua toc do gio cuc dai (Vmax) 0.36 0.37 0.81
Hg¢ s6 tuong quan cua tri s0 khi ap thap nhat

. : 0.39 0.41 0.78
(Pmin)

Phan tram sai sO tuyét doi trung binh toc d§ gid 178 193 234
cuc dai

l,’han;tram sai s0 tuyét doi trung binh tri so khi 05 099 123
ap thap nhat

Trung binh sai s0 vi tri (km) 38.9 354 33.2

H” 6 A = s A ~ A 5
—O—Hz :g :t:ﬁg qu: ;]t‘:;x =@—"Phan tram sai s0 tuyét doi trung binh Vmax
¥ gq =—&—Phan trim sai s0 tuyét doi trung binh Pmin
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) z 0.6
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i T j . 0 0
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Hlnh 6. Hé 56 twong quan toc do glo cyce dai (kts) va tri s6 khl ap thap nhdt (mb), Trung binh sai
s6 Vi tri giita ObBC va ADT theo cdp bdo va Phan tram sai sé tuyét doéi trung binh téc dé gié cuc
dai va tri s6 khi ap thap nhat gitta OPBC va ADT theo cdp bdo trong cdc con bdo trén
Bién Déng tir nam 2010 - 2015
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Céc gia tri dua ra gidng véi truong hop phan
cip theo dang may bao cho thiy bdo cang manh
thi trung binh sai sé vi tri cang nho va hé sb
tuong quan gitta toc d6 gié cuc dai va tri s khi
ap thap nhat cang 16n, phan trim sai sé tuyét d6i
trung binh cta tde do gi6 cuc dai cang lon.

4. Két luan

Céc két qua danh gié chi tiét dbi voi cac con
béo trén Bién Dong giai doan 2010 - 2015 budc
dau cho thiy khi bdo c6 cudong do cang 16n thi
sai sO phén tich vi tri gitta ADT va QDPBC cang
thip. Viéc danh gia cuong do bao qua tri s khi
ap thap nhat va toc d6 gié cuc dai thay rang sai
s tri s khi ap thap nhét tot hon so véi gia tri toc
d6 gid cuc dai ma ADT duara so véi QDBC. Sai
s6 cua tri s6 khi ap thap nhit caa ADT so voi
QDBC la khong nhiéu va pho bién dudi 4mb.
Bao cang manh sai s6 toc do gi6 cuc dai va tri $6

BAI BAO KHOA HQC

khi 4p thip nhat cia ADT so véi QPBC cang
16n, nhat 1a truong hop bdo c6 cuong do rat
manh (> cdp 12) hay may bdo c6 dang mit
(EYE). Ngoai ra can luu y do sy khac biét vé
phan loai mau dang may trong ADT so véi
phuong phap Dvorak cb dién nén khi ap dung
trong nghiép vu can thiét nghién ctru xay dung
cic dang bang quy d6i miu dang may cua
phuong phéap Drorak ¢6 dién va ADT. Tir nhiing
két qua danh gia budc dau cing cac dic tinh vu
viét cta viéc cung cap phan tich tuy dong tir
phuong phap ADT va su thay thé hoan toan thé
hé vé tinh MTSAT (30 phat mot anh) sang thé
hé v¢ tinh Himawari (10 phut mot anh), vi¢c ap
dung hé thong ADT trong nghiép vu s& cho phép
cac du bao vién c6 nhitng phan tich cuong do kip
thoi nhat.

Loi cam on: Nghién ciru duwoc hoan thanh dva trén sy hé tro tir Pé tai nghién cuu khoa hoc

cong nghé cap Bé “Nghién civu ting dung hé thong phdn tich vi tri va cuong dé bao bang phwong
phdp Dvorak cdi tién trong dir bdo bdo tai Viét Nam” md sé TNMT.2016.05.06.
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ASSESSEMENT OF THE VALIDATION OF THE ADVANCED DVORAK
TECHNIQUE (ADT) APPLIED ON SOUTH CHINA SEA

Nguyen Huu Thanh!, Tran Quang Nang', Du Duc Tien', Pham Phuong Dung!,
Pham Thi Thanh Nga?
"National center of hydro-meteorological forecasting
2Vietnam National Space Center, Vietnam Academy of Science and Technology

Abstract: The research reviews the results when using Advance Dvorak Technique (ADT) for
tropical cyclone (TC) intensity analysis and validates its application for the South China sea from
2010 to 2015 using Japanese MTSAT satellite data and Vietnamese best-track data. The validation
includes intensity estimation and cloud clasification capabilities of ADT. Some early results show
that the ADT performed well at position which has strong TCs. The ADT can provide good results
in many cases which the intensity of TCs change siginificantly (stronger or weaker).

Keyword: Dvorak Technique, Tropical cyclone intensity analysis, Advance Dvorak Technique
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