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Tém tat: Nghién ctru ndy trng dung so d6 ban dau héa xody déng lwc véi mé hinh Nghién ciru va Du bdo thoi
tiét WRF (Weather Research Forecasting) duw bdo cuwdng dé va nghién ciru cdu triic bdo Damrey (2017) giai
doan gén bd va d6 bd. M6 hinh duoc chay vdi hai trvdng hop cé ban déu héa xody va khéng ban déu héa
vdi s6 liéu déu vao tir mé hinh dw bdo toan céu ctia Hoa ky (GFS). Két qud cho thdy ban déu hda xody dé cai
thién ddng ké chdt lwong dw bdo cwdrng d6 béo. Phén tich sén phdm mé hinh chay vdi ban déu héa xody
cho théy trong khi khi dp murc bién cd cdu tric twong déi déi xirng, phdn bé gié mue 10 m, téc dé gid, ti s6
xdo trén ngung két cé déc diém phi d6i xirng manh vdi cdc gid tri thién I6n hon vé phia Tdy khi béo xa bd.
Khi bdo tién gén bo gié manh hon va déi lwu phdt trién manh hon vé phia dét lién ¢ thé do hoan lwu phia
Tdy con bdo c6 huéng gid gan ciing hu'éng vdi gio mua Béng Béc dén tdi cong hudng va gié manh hon. Khi
bdo d6 b, khu vire phia Ty con béo cé d6i lwu séu phdt trién manh cé thé do twrong tdc gitra hoan lwu béo
vdi dia hinh. Trdi nguoc vdi déi lwu, gié cuc dai muwe 10 m trong béo phia dét lién yéu hon nhiéu so vdi téc
dé gid curc dai trén bién do dnh huwdng manh clia ma sdt bé mdt va sw quén hut cua khéng khi cé déng ndng
yéu khu vure dét lién vao viing gén tdm béo.
Tir khéa: Ban déu hda xody, Bdo, WRF, Damrey.

1. Gi@i thiéu

B3o 1a mdt trong nhitng hién tuong thoi tiét
nguy hiém, khéng chi gay ra nhirng thiét hai to
I&n vé kinh té - xa hdi ma con de doa tinh mang
cla con ngudi. Theo s liéu thdng ké nhiéu nam
thi trung binh hang nam cé khoang 5-6 con bao
va 2-3 4p thap nhiét d&i (ATND) anh huwédng dén
Viét Nam [13]. Trong nhirng ndm gan day, cuong
d6 va quy dao cta b3o ngay cang cé dién bién
phtrc tap, gay khé khan cho céng tac du bao,
dong thoi cling gay ra thiét hai khé ludng. Vivay,
nham gidm thiéu hau qua do b3o gay ra, cong
tac dy bdo bdo dang dwoc quan tdm tai nhiéu
quéc gia trén thé gidi, trong d6 ¢ Viét Nam.

Theo Bdo cdo danh gid vé thiét hai bdo

Lién hé tdc gid: Nguyén Binh Phong
Email: nbphong@hunre.edu.vn

Damrey ctia World Bank [14], con b3o s6 12 (b3o
Damrey) d3 d6 bo vao Viét Nam vdi strc gié én
t&i 135 km/gi®. Con b3o tac ddng chl yéu & khu
vir'e Nam Trung B0 va gay ra thiét hai vo cung lon
vé nguwdi va cla. S8 ngudi chét va mat tich 1én
tdi 123 ngudi, pha hly 302.783 ngdi nha. Téng
cong cd 38.628 ha lda va hoa mau bj ngap, thiét
hai, 32.494 ha cay cdng nghiép bi d6/gay; 4.472
ha trai nudi trong thiy san bi hu hdng/cuén tréi,
va 38.629 16ng nudi thay san bi cuén tréi; 1.809
tau cd bj hu hdng/chim. Téng thiét hai do b3o
Damrey gay ra udc tinh khoang 22.680 ty dong,
twong duong khoang 1 ty USD.

Su hinh thanh va phét trién cta b3o thudng
dién ra trén bién, noi ma ngudn sé liéu quan trac
vO clng thua thét. Hon niva, diéu kién ban dau
clia cdc md hinh khu vuc dwoc ndi suy tir phan
tich toan cau c6 do phan gidi twong déi thd, diéu
d6 cé thé din dén su khdac biét I16n vé cuong
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dd cling nhu 13 dic diém vat ly gilra xody ban
dau trong m6 hinh khu vire va mé hinh toan cau.
Ngoai ra, xody ban dau tlr phan tich toan ciu
thudng cé cwdng dd qud yéu hodc qud manh
so v&i thuce té, day la mot trong nhirng nguyén
nhan dan d&n nhitng sai s6 trong qud trinh khoi
tao [8].

Ban dau hda xody la ki thuat xdy dwng mot
x0dy gia cb ciu triuc va cudng dd gan vdi xoady
bao thuc, co vi tri trung va&i vi tri xody bdo quan
trdc dé thay thé xody cé do phan giai thap tu
phan tich toan cau [8,11] nhdm cai thién diéu
kién ban dau cho cdc mé hinh s8. Mathur (1991)
[11] s&r dung ham phéan tich thyc nghiém cho
cdu trdc gid tir bé mat téi cdc myc trén cao cho
qud trinh ban dau hda, két qua cho thay sy cai
thién dang ké trong diéu kién ban dau cta b3o.

Ngoai ra, qué trinh ban dau hda xody trong
mo hinh sé cling d3 gép phan cai thién duoc
mé phdng va du bdo cudng d6, quy dao bio.
Kwon va Cheong (2010) [10] da duva ra phuong
phap ban dau hda xody vdi xody gia ba chiéu ly
twdng tir dit liéu thuc nghiém va dit liéu phén
tich. Nghién cru d3 chi ra rang ban dau héa xody
d3 cai thién duoc dang ké dy bao cudong do 1an
quy dao bdo so vdi trvong hop khong cé ban
dau hoa. Chou va céng sy (2010) [7], Pu va cong
sy (2002) [12] dbng hda dir liéu gidng thiy bé
mat TRMM cho siéu bdo Paka (1997) bang md
hinh MM5. K&t qua nghién clru cho thay, déng
hda dir liéu gép phan cai thién cudng do, cau
trdc déng hoc va lugng mua trong bdo. Pong
thoi cwong do va quy dao dy bdo cling duoc cai
thién dang ké. Wu va Chou (2008) [6] tién hanh
ban dau hda xody bang cach s dung ki thuat
déng héa dir liéu dropwindsonde cling cho thay
nhitng cai thién vé du bdo cuwdong d6 va quy
dao bao.

Tai Viét Nam, mot s6 nghién clru vé ban dau
hoa xody d3 duwoc thuc hién nham cai thién
chat lwvong dy bdo cla mé hinh. Bli Hoang Hai
va Phan Védn Tan (2002) [1] khado sat anh huwdng
qud trinh ban dau héa téi quy dao dy bdo
bang viéc chay md hinh WBAR cho 3 con b3o
Durian (2001), Kajiki (2001), Wukong (2000). Két
qua cho thay ban dau héa xody da gop phan
lam gidm sai s6 vi tri ca quy dao du bdo. Phan
Vin Tan va Nguyén Lé Diing (2008) [2] d3 xay
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dwng xody nhan tao bang cach déng hda sé liéu
quan trac gid tir moé-dun dong hda dit liéu bién
phan ba chiéu 3D-VAR trong mé hinh WRF thir
nghiém du bdo d6i vai 10 con bdo hoat déng
trén khu vuc bién Déng trong khoang thai gian
tlr 2006-2008. K&t qua nghién ctru cho thay, viéc
st dung bo sb liéu “gid” da cai thién dang ké
chat lvong du bdo quy dao b3o, nhat 1a d6i vdi
cdc con b3o manh. Tran Tan Tién va Lé Thj Hong
Van (2009) [4] nghién ctu sy anh hudng cla cac
yéu t6 cau thanh xody nhan tao trong déng hoa
s8 liéu xody gid bang md hinh WRF d6i véi con
b3o Lekima d3 nhan dinh rang vai trd cla ban
dau hda xody la quan trong trong cai thién chat
lvong du bdo bio, dac biét 13 vé cwong d6. Du
Dlrc Tién va cong sy (2016) [3] d3 sir dung dbng
thoi thdng tin quan trac gid tai cac myc trén cao
tinh toan ti sy dich chuyén cla may do Trudng
dai hoc Wisconsin, Hoa ky cung cip dé xay dung
md hinh xody ba chiéu day di bang phuong
phap déng hda té hop loc Kalman (LetKF) cho
mo hinh WRF-ARW. Nghién clru duoc thuc hién
th&r nghiém trén con bdo Usagi (2013) hoat
dong trén khu vire Tay Bac Thai Binh Duong. Két
qua cho thay viéc dua thong tin quan tric vao
gop phan tang cudng chat lugng dir bdo quy
dao duoc cai thién tai hau hét cac han du bao.
V&i trwong hop bdo Damrey, mot sé van
d@é khoa hoc va thyc tién dang dwoc quan tam
13: Th&t nhat, cdc con bdo thuong yéu di khi
di chuyén gan b, tuy nhién 13 cuong dd bdo
Damrey lai manh 1én khi di chuyén vao gan bd
va gan nhu duy tri cwong dé dén khi dé bo; hai
13 k&t qua du bdo nghiép vu tai Viét Nam ciing
nhu sdn phdm md hinh tai cic trung tdm lén
trén thé gidi ddi véi cwong do bio déu yéu hon
dang ké so vdi thuc té&; ba 13, hdu qua cua bdo
vd cung nghiém trong ca vé ngudi va tai san.
Cac nghién cliru trude day cho thay ban dau hoa
x0dy cé nhiéu vu diém vuot tri so vai truong
hop khdng cé ban dau hda. Cau hdi datra 13, liéu
V@i ban d3u hda xody déng lwc, md hinh WRF
c6 thé dy bdo dugc cudng dod bat thudng cla
b3o Damrey khi tién gan bod? Néu dy bao cudong
dd tét, san pham mé hinh cé thé sir dung dé
nghién ctru anh hwdng cda dia hinh tdi ciu tric
bao Damrey. Xuat phat tir thyc té trén, trong bai
bdo nay s& s&r dung mé hinh WRF vd&i ban dau




hda xody déng luc dé danh gid kha nang dy bdo
cudng d6 va nghién clru cadu bao Damrey (2017)
giai doan b3o gan bd va dé bd. Phan tiép theo
cla bai bdo s& mo ta sb liéu va phuong phap
nghién ctru & Muc 2. Muc 3 la két qua. Cudi cung
phan két ludn & Muc 4.

2. S6 liéu va phuong phap nghién ctru

2.1. 56 liéu

Trong bai bao nay, bd s6 liéu chi thi cia bdo
(besttrack) cung cap bdi cha Co quan Khi tugng
Nhat Badn (JMA) duwoc st dung lam s6 dau vao
cho chuong trinh ban dau héa xody. S6 liéu
besttrack bao gdbm: Khu vuc bdo hinh thanh, vi
tri tdm b3o (Vi do va kinh dd) va cudng dé (téc
dd gié manh nhat, khi ap muc bién thap nhat
cach nhau 6 gid mét. S8 liéu trwdong ban dau va
diéu kién bién phu thudc thoi gian duoc 13y tir
san pham dy bao cla mé hinh toan cau GFS cla
NCEP.

2.2. Phwo'ng phdp nghién ciru

a) Phwong phdp ban déu héa xody déng luc

Bai bdao nay ng dung phuong phap ban
dau héa xody doéng lwc NC2011 cla nhém tac
gid Nguyén Van Hiép va Yi-Leng Chen (2011) [5]
dé tao mot trudng ban dau cho md hinh WRF
nham th&r nghiém dy bdo cudng dd con bio
Damrey ndm 2017. P4y la phwong phap ban dau
hoéa thong qua k§ thuat chay 3p nham tao diéu
kién ban d3u d6 phan giai cao cho mé hinh sé.
Xody b3o duwoc tao ra cé ciu truc phi déi xirng
ba chiéu phu hgp déng luc véi diéu kién moi
trwvong bao. Cwong do, kich thuwdc va vi tri bao
phl hop vdi thuc té.

Chuong trinh ban dau hda xody dong luc
NC2011 dwoc xdy dung vdi hai gia thiét: The
nhat |a trong khoang thoi gian ngan (dudi 1 gid)
xo0dy thudn nhiét d&i (XTND) di chuyén nhung
ciu truc cha né thay ddi khéng dang ké; thi
hai 1a ciu tric cia XTND bao gdm nhiét do bé
mat nuwdc bién (SST), gid, nhiét do, dd 4m tuong
ddi va céc bién khi twong khdac thay d6i rat nhd
trong mdi vong chay l3p. Trén co s& do, so do
NC2011 xay dung cé cac dic diém co ban nhu:
S dung dit liéu du bdo toan ciu lam diéu kién
ban dau cho qua trinh khdi tao xody théng qua
khodng 60-80 vong ldp vdi thoi gian tich phan
mai vong 13p 1a 1 gi®. Sau mdi vong 1dp, xody tir

vong lap trudc dé duoc tach ra va st dung lam
xo0dy ban dau cho vong |3p tiép trong khi trwdng
moi trudng dugc giltt khdng doi.

Dé& c6 dugc xody gia, cac qua trinh sau duoc
ap dung cho mbi bién F & dau mdi chu ky chay:

v =FV
c+1,t0,x,y,z ct0,x,y,z,t

\'4 —
+f ctoryz c=1,...N

Trong d6 x,y,z la toa do khong gian, F va
F., 1a cac phan xody cla bién F & vong ldp ¢
va & vong l3p c+1 tai thoi diém ban dau cha mé
hinh to; f* la s khac biét trong thanh phan xody
cUa bién F tai chu ky c gitra thoi gian ban d8u va
thoi gian ban dau cong véi dt. Trong trudng hop
nay dt |a 60 phut. N 13 s6 vong chay lap.

Qua trinh 13p duwoc thuc hién cho dén khi
cwong do xody bdao mo hinh dat cwong dé quan
trac tai besttrack. Trong thuc t& ap dung, diéu
kién dé dirng qua trong l3p la chénh léch Vmax
nhé hon 2 ms?, chénh léch Pmin nhd hon 5 hPa.
Théng thudng sé [an 1&p khoang 60 t&i 80 vong.

b) Thiét ké thi nghiém

Trong nghién clru nay si dung mé hinh
Nghién clru va Dy bdo thoi tiét WRF (Weather
Research and Forecast) cia Hoa Ky. Pay la moé
hinh dwoc phat trién tir nhirng dac tinh wu viét
nhat cha moé hinh MM5 vdi sy cdng tc cla
nhiéu co quan td chirc I&n trén thé gidi. Hién
nay, mé hinh WRF dang duoc sir dung rong rai
trong du bédo thoi tiét nghiép vu cling nhu trong
nghién ctru & nhiéu quéc gia trén thé gidi.

Cac lya chon vat ly cita mé hinh twong tuw
nhu Nguyen and Chen (2011) [5] bao gébm so
dd vi vat ly may Ferrier, So d6 birc xa séng dai
RRTM, so d6 birc xa séng ngan Dudhia, so d vat
ly bé m3t Monin-Obukhov va so d6 tham s& héa
ddi lwu Betts-Miller-Janijic.

Mién tinh dugc s dung dé chay ban dau
héa xody va du bdo bao gbm 2 luéi 16ng ghép
nhau véi do phan giai [an luvot 1a 18km va 6km.
Trong d6, kich thudc mién tinh sir dung chay
ban dau héa [an lwot 1a 121x121, 205x205 diém
Iwdi. Mién tinh chay du bdo ¢é kich thwdc 16n
hon, 301x221 va 385x337 diém ludi, dé cé thé
tinh todn dwoc anh hudng cla cac hinh thé thoi
tiét khéng ché khu vire (Hinh 1). Can chid y rang,
trong phuong phdp NC2011, vi tri cdc mién tinh
tai mai thoi diém dy bao duoc xac dinh tuong
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déi theo tdm bao.

Phan tich dién bién va cuwong do bio
Damrey cho thdy, moét diém dac biét cla
con b3o nay la b3o di chuyén vao gan bo,
b3o tdng cwdng d6 va duy tri cudng dd dén
trudc khi d6 bo. Day 13 mét trong nhitng
dién bién khién cdc moé hinh duwoc st dung
& trong va ngoai nudc déu khdng nam bat

104°E 106°E 108°E 110°E 112°E 114°E 116°E 118°E 120°E 122°E

duoc. TU thyc té€ trén, bai bdo d3 nghién
clru &ng dung so d6 ban dau hda xody dong
lwc NC2011 cho mé hinh WRF dé thir nghiém
du bdo va&i han 24 gio v&i thoi diém ban dau
la 00Z ngay 03/11/2017. Day la thoi didm khi
b3do Damrey bat dau di chuyén nhanh vao gan
b& va cé nhitng dién bién vé cuwong do trai
quy luat.
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Hinh 1. Mién tinh st dung trong qud trinh chay ban déu hda xody (trdi) va du bdo (phdi)

3. Két qua

Ky thuat ban d3u hda xody duoc trinh bay
trong phan 2 duogc két hgp véi mé hinh WRF
phién ban 3.7. Trong phan nay trinh bay két
qua dy bdo han 24 gi& cla b3o Damrey ban
dau hda lic 00Z ngay 03/11/2017. Pay la thoi
diém 24 gio trudc khi bdo dé bd vao dat lién.
Hai thi nghiém dwoc thuc hién bao gdbm: Diéu
kién ban dau duogc 18y thuan tdy tir du bao toan
cau GFS (CTRL) va diéu kién ban dau dugc cap
nhat v&i so d6 ban dau hda xody NC2011 (NT).
3.1. Vai tré cda ban déu héa xody déng lwc

Bang 1 mod ta sai s trudng ban dau tai cac
vong |3p khdc nhau déi vai khi dp muc bién cuc
tiéu tai tdm b3o Pmin (hPa) va tdc dé gid cuc
dai gan tdm b3o Vmax (m s) & vong lap tir 55
tdi 65. K&t qua vong l&p thir 61 13 vong [3p dau
tién cé Vmax va Pmin trung vdi s8 liéu quan
trac vai tri s6 khi dp cuc tiéu tai tam bao tuong
rng 1a 970 hPa va 36 m s*. Vong I3p 61 duoc
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Iwa chon lam diéu kién ban dau cho mé hinh
dy bdo. Mat cat doc vi tuyén qua tdm b3o trén
Hinh 2 cho thay sau khi ban dau hda xody trudng
khi dp muc bién cuc tiéu va tdc d6 gié cuc dai
da duwoc diéu chinh tir gia tri phan tich 995 hPa
va 26 m s vé gia tri quan trac tuwong t&rng 13 970
hPava 36 ms.

Mét cdt vi hwdng qua tdm bao trwdng téc do
gi6é (m s?) va di thuong nhiét do (K) bdo Damrey
cho hai truorng hop khdng cé ban dau hda xody
(Hinh 3a) va cé ban dau hda xody (Hinh 3b) cho
thay di thuwong nhiét d6 trong trudng phan tich
dat cuc dai khodng 4-5 K tai d6 cao khoang 10km
(Hinh 3a). Sau khi ban dau hda xody, di thudong
nhiét do van dat cuc dai & d6 cao khodng 10 km
nhwng gia tri tang lén tdi 10-12 K. Sy tang Ién
cla dj thudng nhiét dé nay phlu hop vdi cuong
dd b3o tang |én gan véi gia tri cwong dé quan
trac. Trén thuc té bdo canh manh thi dp cuc tiéu
tai tdm gidm va di thuong nhiét d6 muc cao
vung tam bdo tang.




Bdng 1. Sai s6 tirng vong Idp tai trvong ban déu

Vvong Delta Delta
l3ap ID Vmax Pmin Vmax Pmin
55 41512 36 971 0 1
56 41518 36 971 0 1
57 41523 35 971 1 1
58 41529 35 971 1 1
59 41534 36 970 0 0
60 41539 37 970 1 0
61 41545 36 970 0 0
62 41550 36 970 0 0
63 41555 38 969 2 1
64 41601 38 969 2 1
65 41606 36 969 0 1
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Hinh 2. Mt cdt vi hwdng qua tém bdo trudng gié muc 10 m (m s™) va khi ép muwe mdt bién (hPa) bdo Damrey
cho trwdrng hop (a) khéng cé ban déu héa xody va (b) cé ban déu héa xody

a Damrey Vertical wind vector (m/s), wind speed (contour, m/s)
Temgerture anomaly from environment (shaded, K) at 2017-11-03-00
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b Damrey Vertical wind vector (m/s), wind speed (contour, m/s)
Temgerture anomaly from environment (shaded, K) at 2017-11-03-00
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Hinh 3. Mt cdt vi hudng qua tdm bédo trudong téc dé gié (m s™) va dj thudng nhiét dé (K) bdo Damrey cho
trwong hop (a) khéng cé ban déu héa xody va (b) cé ban déu hda xody
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Damrey Max dBz at 2017—11-03—0q | Damrey Max dBz at 2017-11-03-00
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Hinh 4. Bé phdn héi vé tuyén tai thdi diém ban déu 00Z ngdy 03/11/2017 trwdng hop (a) khéng ban déu héa

xody, (b) c6 ban d&u héa xody va (c) Gnh mdy vé tinh kénh 89H

Hinh 3 ciing cho thay sau khi ban dau hda
x0dy, ngoai cuong do gié cuc dai gan vdi thuc
té€ hon thi phan b cwdong do gié vung gan tam
bdo cling phu hgp hon. Trong khi ban kinh
gié cuc dai trén trwong phan tich tdi khoang
100 km (Hinh 3a), ban kinh nay trén truwong
ban dau hoda xody khodng 30-50 km. Vé&i thoi
diém b3o da manh, dd I&n ban kinh gié cwc dai
trong truwong sau khi ban dau hda xody la phu
hop véi thue t& hon. Ban kinh mat b3o thuc té
trong trudng hop nay cling khodng 30-50 km
(Hinh 4b).

Do phan héi vo tuyén cla bao tai thoi diém
ban dau cho hai trudng hop trwdce va sau ban
dau hoa xody (Hinh 4) cho thay khi khong ban
dau hoa xody phan hdi vd tuyén md phdng
(Hinh 4a) khéng phu hop véi quan tric vé tinh.
Sau ban dau hda xody (Hinh 4b) hinh dang cda
bdo kha twong déng véi dnh méay vé tinh (Hinh
4c), dic biét vung gan tdm bdo. Phia Tay mat
bdo cé d6 phan héi tvong ddi cao, dat tir 45-
50 dbz, trung vdi viung cé dé phan hoi cao trén
anh may vé tinh. Ngoai ra, cdc dai may xung
quanh méat b3o c6 dd phan hodi nhé hon, dat
tlr 25-35 dbz cling duwoc moé phdng gan vai
thuyc té.

3.2. Anh huéng cla ban déu héa xody téi két
qud dw bdo cworng dé bédo Damrey

Truong hop bdao Damrey, du bao nghiép vu
& Viét Nam va cédc trung tdm |&n trén thé gidi
déu du bdo t6t quy dao bdo. Mét trong nhitng
van dé dang quan tdm trong dy bdo con b3o
Damrey la dy bao cwong d6 vi bao manh |én khi
tién gan bo. Do vay bai bdo nay chi tap trung
vao nghién ciru kha nang dy bdo cuwong dé bio
Damrey. Bang 2 va Hinh 5a cho thay két qua sai
6 khi &p cuc tiéu tai tdm b3o han tdi 24 gio tai
thoi diém ban dau lic 00Z ngay 03/11/2017. C6
thé nhan thay sai s6 cia md hinh khi st dung
chuwong trinh ban dau héa xody nhé hon so vdi
trwdong hop mac dinh & hau hét cic han dy béo.
D3c biét tai thoi diém ban dau va han du bdo 18
gi®, sai sé chi 1 hPa.

Sai s tdc dd gid cuc dai gan tAm b3do han
tdi 24 gid tai thoi diém ban dau ltc 00Z ngay
03/11/2017 dugc tinh toan va thé hién trong
Bang 3 va Hinh 5b. Qua bang s6 liéu cling nhu
bi€u do, ta cé thé thay sai sé cha mé hinh vdi
ki thuat ban dau hoda xody ludn cho két qua nhé
hon so vdi trudng hop khdng cé ban dau hoa,
hon ni¥a tai cac han dyu bao sai s6 ludn nho hon
10 m s. Pac biét tai thoi diém ban dau va han
dy bdo 6 giosaisé la0Oms?valms?(Bang 3).

Bédng 2. Sai s6 khi dp cuee tiéu tai tdm (hPa)

3 Thoi gian - . Sai s6 Sai s6
Han du bao du bdo Besttrack | Ban dau héa | Mac dinh (Ban dau héa) | (Mic dinh)
00z 03/11/2017 970 969 997 -1 27
067 03/11/2017 978 967 981 -11 3
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Han dv bao T:'Zor’lbg;n Besttrack | Ban dau héa | Mac dinh (Banszl‘éfhéa) (MS;(: (si?nh)
12 127 03/11/2017 971 967 981 -4 10
18 187 03/11/2017 967 968 979 12
24 00Z 04/11/2017 970 977 986 16
Bdng 3. Sai s6 téc dé gid cuc dai gén tdm bdo (m s-1)
Han dv bao T:z‘:;zn Besttrack | Ban dau héa | Mic dinh (Bans?il‘ésuohéa) (MS;; (sicj)nh)
00Z 03/11/2017 36 36 29 0 -7
067 03/11/2017 39 38 33 -1 -6
12 127 03/11/2017 44 38 33 -6 -11
18 1872 03/11/2017 46 39 35 -7 -11
24 00Z 04/11/2017 44 34 28 -10 -16
a —e—Besttrack —@—Ban diuhda —a— Mic dinh
1000

995
990

985
980 —ﬁ\ﬂ//‘
975
970

965
960

00z 0627 127 187 0oz
03/11/2017 | 03/11/2017 | 03/11/2017 | 03/11/2017 K 04/11/2017

0 6 T 18 24
b
==g==PBestirack ==fl=Ban d3u hdéa =—d=Micdinh
50
45
40
i
35
30
25
20
00z 0627 : 507 182 00z
03/11/2017 |03/11/2017 |03/11/2017|03/11/2017 (0471172017
0 6 12 18 24

Hinh 5. Bién trinh dp cuc tiéu (hPa) tai tdm (a) va téc do gid cuc dai (m s-1) gén tém (b)

han duw bdo tdi 24 gidr thoi diém du bdo Id 00Z ngay 03/11/2017

3.3. Cdu truc bdo Damrey (2017) khi gén bo va
dé bé

Trén co s& dy bdo tuwong déi tot cwdong d6

nhu d3 néu ra & Muc 3.2, san pham mé hinh
chay vé&i ban dau héa xody dugc sir dung dé dua
ra cac nhan dinh vé cdu tric thang dirng cla
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b3o giai doan gan b& va dé bé. Anh may vé tinh
trén hinh Hinh 6b cho thay, khi con cich dat lién
khoang 400 km, bdo cé kich thudc kha I&n véi
cau tric may gan tdm bdo twong ddi ddi xirng.
Tuy nhién, d6i lwu sdu phat trién manh hon phia
Tay tdm bdo. Vung ban kinh trén 200 km tlr tam

a Max dBz (shaded) at 06Z03NOV2017

bdo cé cau tric phi déi xirng véi may tap trung
phia bac cla tdm b3o. Phia déng con bdo may
chu yéu tap trung & vung khodng 200 km gan
tdm b3o. Cac dic trung phan bé phi d6i xirng
cla may dugc md hinh mé phdng twong d6i t6t
(Hinh 6a).

Hinh 6. Ban @6 dé phdn hoi vé tuyén han du bdo 6 gi¢ trudng hop cé ban déu hda (a) va dnh méy vé tinh (b)
tai thoi diém 06 Z ngay 03/11/2017

DE& nghién clru ciu tric cla b3o khi b3o gan
b®, Hinh 7 m6 ta mat cat thang dirng qua tdm
bdo & han dy bdo 06 gio thoi diém 06Z ngay
03/11/2017. Hinh 7b cho thay khu vuc ¢6 dong
gidng vung tdm bdo ton tai tir dd cao 18 km
xuéng tdi gan bé mat. Trong khi khi ap muc
bién cé cau tric twong ddi d6i xirng, phan bé
gié muc 10 m, tdc dd giod, ti sd xdo trén ngung
két c6 dac diém phi d&i xirng vdi cac gia tri
thién I&n hon vé phia Tay (Hinh 7). Cac dic
treng nay phu hop véi cau tric cda may va
dd phan hoi vé tuyén trén Hinh 6. Vay cé thé
thay gié manh hon, déi lwvu phat trién hon vé
phia dat lién va bd bién Viét Nam. Phan ting
cuwong may phia Bac con b3o cé thé do ting
cuong héi tu am khi hoan Iwu b3o tuong tac
v&i khéng khi lanh.

Tai thoi diém 12Z ngay 03/11/2017 (Hinh
8) b3o tiép tuc di chuyén theo hudng Tay, tam
b3o con cach dat lién khoang 200 km. Hoan lwu
phia Tay cla b3o d3 dnh huwdng tdi vung bién
Nam Trung B0 va céc tinh trong khu vuc. Hinh
8 cho thay ciu tric b3o tiép tuc gitt d3c diém
phi d6i xirng manh vdi gié manh hon va déi lwu
phat trién manh hon vé phia dat lién. Day 13 mét
dac trung kha bat thuwong cla con bdo Damrey.
Théng thuwong khi b3o gan b do anh hudng cua
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mat dém, téc dé gié manh thudng manh hon
phia déng con b3o noi cé ma sat trén bién thap
hon. C6 thé do trwdng hgp nay, hoan lwu phia
Tay con bdo cd hudng gid gan cung hudng vdi
gié mua Déng Bic dan tdi cong huwdng va gié
manh hon.

Tai thoi diém 00Z ngay 04/11/2017 (Hinh 9)
b3o d3 d6 bo vao dat lién Viét Nam. Cau truc bao
md phdng (Hinh 9a) va quan tric vé tinh (Hinh
9b) kha phu hop khi vung tap trung déi luu sau
chl yéu trén dat lién Viét Nam, khu vue phia Tay
5o vditdm bdo. Cac khu viee d6i luu sdu nay phat
trién manh véi dinh déi lvu 1&n t&i trén 18 km
(Hinh 10b, 10c). Sy phat trién manh cda déi lvu
sdu trén dat lién cé thé do tuong tac gitra hoan
Iwu bdo véi dia hinh. Trdi nguoc vai ddi luu, gid
cuc dai trong b3o phia dat lién lai yéu hon nhiéu
do dnh hudng manh cla ma sat bé mat va sy
quan hut cta khong khi cé ddng ndng yéu khu
vire dat lién vao vung gan tdm b3o (Hinh 10a).
Mac du gié & d6 cao Idn hon thuérng manh hon,
vling gan tdm b3o phia Tay tdm bao trén khu vuc
ndi cao & d6 cao khodng gan 2 km so vdi mat
bién, t6c d6 gid cwe dai chi dat khodng 24 m s,
Phia Péng con b3o, do khéng chiu dnh hwdng
manh cla ma sat, gié cwc dai myc 10m trén mat
bién van dat 36 m s™.
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SLP (thick, hPa) and 10—m wind speed thin, m/s)
a for Wutip at 06Z_03/11/201
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Hinh 7. Mdt cGt thdng dirng qua tdm bdo trong trurong hop ban déu héa xody déi vdi (a) gié muwe 10 m (m s?),
khi ép muec bién (hPa), (b) gié va téc dé gié va (c) ti sé xdo trén ngung két & han dv bdo 06 gicr
thoi diém 06Z ngay 03/11/2017
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a SLP (thick, hPa) and 10—m wind speed (thin, m/s)
for Wutip at 122_03/11/201;
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Vertical cross section of total wind at 127203112017
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Wutip Vertical wind vector (m/s), wind speed (contour, m/sg
c 2160t0| condensate mixing ratio (shaded, g/kg) at 12Z_03/11/2017
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Hinh 8. Tuwrong tw nhw Hinh 7 nhwng cho dv bdo 12 gior thoi diém 12Z ngay 03/11/2017
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Hinh 9. Bé phdn héi vé va dnh mdy vé tinh luc bdo dé bé (a) du

ngay 04/11/2017 va (b) dnh mdy vé tinh lic 23:16Z ngay 03/11/2017

bdo 24 gio tai thoi diém 00:00Z
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Hinh 10.

Twong tw nhw Hinh 7 nhung cho dw bdo 24 gid thoi diém 00Z ngdy 04/11/2017
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4. K&t luan

D& danh gid vai tro cla ban dau hda xody
daéi vadi viéc dy bdo cudong dé b3o, nghién clru
nay da ti€n hanh ng dung phuong phép ban
dau hda xody déng lwc NC2011 véi con bdo
Damrey (2017) trong hai trud'ng hop ¢ ban dau
hda xody va trwong hgp mac dinh (khéng ban
dau héa) du bdo bao cho thoi diém 00Z ngay
03/11/2017 khi b3o tién gan b& va manh 1én
trudc khi dé bo.

Phuong phdp ban dau hda xody d3 cai thién
dang ké chat lvgng du bdo cudng d6 bao, sai s6
tai cdc han du bao hau hét déu nhd hon so véi
khéng ban dau hda xody. Doi vdi trudng ap, sai
s6 tai thoi diém ban dau va tai han dy bdo 18
gior sai s6 chi 1 hPa. Véi truong téc dé gié cuc
dai, thoi diém ban dau sai s6 bang 0 m s, trong
6 gitr tiép theo 1a 1 m s, tai cdc han du bdo con
lai sai s& déu khéng qua 10 m s. K7 thuat ban
dau hoéa xody ndm bat duoc sy duy tri cudng
dd cla bao giai doan 24h cho téi khi d6 bd vao
dat lién, diéu nay cho thay nhirng cai thién dang
ké trong viéc dy bdo cudrng dé bdo so sanh véi
trudng hop thiét 1ap mac dinh.

San pham mo hinh chay véi ban dau hda xody
d3 dugc sir dung dé duwa ra cdc nhan dinh vé ciu

trdc thang dirng cla b3do giai doan gan bo va
dd bd. K&t qua cho thay trong khi khi ap muc
bién cé cau truc twong ddi d6i xirng, phan bé
gié myc 10 m, t6c dd gid, ti sd xdo tron ngung
két c6 dac diém phi d6i xirng manh vdi cac gia
tri thién 1&n hon vé phia Tay. Khi bdo tién gan
b& ciu tric b3o tiép tuc gitt dac diém phi d6i
xtrng manh vé&i gié manh hon va d6i lvu phat
trién manh hon vé phia dat lién. Dac trung nay
I3 khd bat thudng cda con b3o Damrey cé thé
do truong hop nay, hoan lwu phia Tay con bao
c6 hudng gié gan cung huwdng vadi gié mua Dong
Bic dan tdi cong huwdng va gié manh hon. O
phia Bic xa tdm bdo, may ting cudng cé thé do
tang cwong hoi tu am khi hoan lvu b3o twong
tac vdi khong khi lanh.

Khi bdo d3 d6 bd vao dat lieén Viét Nam, khu
vue phia Ty con b3o cé ddi lwu sdu phat trién
manh cé thé do twong tac gilra hoan Ivu bao
v@i dia hinh. Trai ngwoc vai déi luu, gid cye dai
muc 10 m trong b3o phia dat lién mac du & do
cao cao hon tdi 2 km lai yéu hon nhiéu so vdi
téc dé gié cuc dai trén bién do danh hudng manh
cla ma sat bé mat va sy quan hat cta khdng khi
c6 déng nang yéu khu vue dat lién vao vung gan
tam bao.
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APPLICATION OF DYNAMICAL VORTEX INITIALIZATION SCHEME ON
INTENSITY FORECAST AND STRUCTURE STUDY OF TYPHOON DAMREY
(2017) DURING NEAR-SHORE AND LANDFALLING PERIOD
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Abstract: This study applies the dynamical vortex initialization method with the Weather Research
Forecasting (WRF) to forecast intensity and investigate structure of typhoon Damrey (2017) during the
near-shore and landfall period. The model was run with two cases: With and without vortex initialization
with input from the Global Forecast System (GFS).

The results showed that the vortex initial significantly improves the quality of storm intensity forecast.
Analysis of the model output with vortex initialzation shows that while the sea level pressure has a relatively
symmetrical structure, the 10-m wind, the wind speed, the total condensated mixing ratio are asymmetric
with larger values to the west of the typhon center and toward the land mass region.

As the typhoon approachs to the land, stronger winds and the move convection are simulated inland. The
stronger wind speed to the west of typhoon center may be due to the interaction of the typhoon circulation
with the northwest monsoon circulation. When the typhoon made landfall, more intensive deep convections
are simulated due to the interaction between the storm circulation and terrain. In contrast to the convection,
the maximum wind at 10-m level in the land-side of the typhoon is much weaker than the maximum 10-m
wind speed over sea due to the strong influence of surface friction and mixing of low momentum air inland
into typhoon region.

Keywords: Vortex initialization, Typhoon, Tropical cyclone, WRF model, Damrey.
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