DOI: 10.36335/VNJHM.2020(709).01-12 BAI BAO KHOA HQC

UNG DUNG BAN PAU HOA XOAY MO PHONG VA
NGHIEN CUU CAU TRUC BAO MUJIGAE (2015)
KHI GAN BO VA PO BQ
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Tém tit: Bdi bdo ndy nay ung dung so do ban dau héa xody dong lyc voi mo hinh WRF (Weather
Research Forecasting) nghién ciru dnh hwong cia dia hinh va gié mia déng bdc téi cau tric bdo
Mujigae (2015). Két qua cho thdy ban dau héa xody di cai thién dang ké chat luong diéu kién ban
dau véi kich thuée mat bao va vimg may trong bdo tai thoi diém ban dau phit hop véi quan trdic. Piéu
kién ban dau dwegc cdi thién giup mo hinh mé phong quy dao phu hop voi quan trdc hon. Phan tich
san pham mé hinh chay véi ban dau héa xody cho thdy cdu triic hoan luu bdo Mujigae cé tinh phi
doi xitng manh véi may va gié manh tdp trung phia déng va phia bdc cia tam béo. Piém ddc bdt
thwong trong cdu triic trieong gié khi bio Mujigae d6 b la phan trén dat lién phia bdc tdm bdo noi
chiu ma sat manh cia dat lién lai cé gio manh hon phdn trén bién noi cé anh huwong ma sat yéu. Su
bdt thwong nay cé thé do gié phan phia bdc con bao dwoc ting cieong béi gié gradient manh khi ¢6

su hoat dong cua ap cao lanh luc dia.
T khoa: Ban dau héa xody, Bio, WRF.

Ban Bién tap nhan bai: 12/11/2019

1. Gi6i thiéu

Bio 12 mot trong nhitng hién twong thoi tiét
nguy hiém, khong chi gy ra nhing thiét hai to
16n vé kinh té - x3 hoi ma con de doa tinh mang
ctia con ngudi. Theo s6 liéu thong ké nhiéu nim
thi trung binh hang nam c6 khoang 5 - 6 con bao
va 2 - 3 4p thip nhiét d6i (ATND) anh huéng
dén Viét Nam (http://www kttvqg.gov.vn).
Trong nhirg nim gan day, cudng d6 va quy dao
ctia bdo ngay cang cé dién bién phuc tap, giy
khé khan cho cong tac dy bao, dong thoi ciing
gdy ra thiét hai kho luong. Vi vdy, nham giam
thiéu hdu qua do bdo gay ra, cong tac du bao bio
dang dugc quan tim tai nhiéu qudc gia trén thé
gid1, trong do co6 Viét Nam.

Nhu ching ta d biét, sy hinh thanh va phat
trién cuia bao thuong dién ra trén bién, noi ma
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nguén s lidu quan tric vo cung thua thét. Hon
nita, diéu kién ban dau cta cac mé hinh khu vuc
duoc nodi suy tir phan tich toan cau c6 do phan
giai twong dbi tho, diéu d6 c6 thé din dén su khac
biét 16n vé cudng do ciing nhu 1a dic diém vat Iy
giita xo4y ban diu trong mé hinh khu vuc va mo
hinh toan cau. Ngoai ra, xody ban dau tir phan
tich toan cau thudong c6 cudong do qua yéu hodc
qué manh so v6i thuc té, day 1a mot trong nhiing
nguyén nhan dan dén nhiing sai s trong qua trinh
khéi tao Kurihara va cong su (1993) [10].

Ban dau hoa xoay 1a ki thuat xdy dung mot
X0dy gia ¢6 cdu tric va cudng do gan véi xody
bao thyce, cé vi tri trung vai vi tri xody bao quan
trac dé thay thé xody c6 do phan giai thip tir
phan tich toan cdu Mathur (1991) [13], Kurihara
va cong su (1993) [11] nham cai thién diéu kién
ban dau cho cac md hinh sb. Mathur (1991) [13]
sir dung ham phan tich thuc nghiém cho céu triic
gi6 tir bé mit t&i cac muc trén cao cho qua trinh
ban dau hoa, két qua cho thdy su cai thién dang
ké trong diéu kién ban du cua bio.
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Ngoai ra, qua trinh ban dau hoa xoay trong
mo hinh s6 cling da gop phan cai thién duge mo
phong va du bao cuong do, quy dao bao. Kwon
va Cheong (2010) [12] da dua ra phuong phap
ban dau hoa xoay véi xody gia ba chiéu ly tuong
tur dir liéu thyc nghiém va dir liéu phan tich.
Nghién ctru d4 chi ra rang ban dau hoa xoay da
cai thién dugc dang ké du bao cuong d6 1an quy
dao bio so v6i trudng hop khong ¢ ban dau hoa.
Chou va cong su (2010) [9], Pu va cong su
(2002) [16] ddng hoa dit liéu giang thiy bé mat
TRMM cho siéu bio Paka (1997) bang mé hinh
MMS5. Két qua nghién ctru cho thiy, dong hoa
dir liéu gop phan cai thién cuong do, ciu tric
dong hoc va lugng mua trong bao. Pong thoi
cuong do va quy dao du bao ciling duoc cai thién
dang ké. Wu va Chou (2008) [8] tién hanh ban
dau hoa xoay bang cach sir dung ki thuat dong
héa dir li¢u tham sat gié (dropwindsonde) cling
cho thiy nhimg cai thién vé du bao cuong do va
quy dao bao.

Tai Viét Nam, mot s6 nghién ctru vé ban dau
hoa xody da dugc thuc hién nham cai thién chat
lugng dy bao ciia mo hinh. Bui Hoang Hai va
Phan Van Tan (2002) [1] khao sat anh hudng
qua trinh ban dau hoa t6i quy dao du bao bang
viéc chay m6 hinh WBAR cho 3 con bao Durian
(2001), Kajiki (2001), Wukong (2000). Két qua
cho thay ban dau héa xoay di gop phan lam giam
sai sd vi trf cua quy dao du bao. Phan Van Tan
va Nguyén Lé Diing (2008) [15] da xay dung
xody nhan tao bang cach dong hoa sb liéu quan
trac gia tir mo-dun dong hoa dir liéu bién phén ba
chiéu 3D-VAR trong m6 hinh WRF thir nghiém
dy bao d6i voi 10 con bdo hoat dong trén khu
vuc bién Pong trong khoang thoi gian tir 2006-
2008. Két qua nghién ctru cho théy, viéc su dung
bo s6 lidu “gia” da cai thién dang ké chét luong
du bao quy dao bao, nhét 1a d6i véi cac con bao
manh. Tran Tan Tién va Lé Thi Héng Van
(2009) [17] nghién cuu sy anh hudng cua céc
yéu t6 cau thanh xody nhan tao trong déng hoa
s lidu xody gia bang mé hinh WRF d6i voi con
bao Lekima da nhan dinh réng vai tro cua ban
dau hoa xody 1a quan trong trong cai thién chit
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lugng du bao bao, dac biét la vé cuong do. Du
Dric Tién va cong sy (2016) [3] da sir dung dong
thoi thong tin quan tric gié tai cac muc trén cao
tinh toan tir sy dich chuyén cua may do Trudng
dai hoc Wisconsin, Hoa ky cung cap dé xay dung
mo hinh xo4y ba chiéu day du bang phuong phap
ddng hoa té hop loc Kalman (LetKF) cho mé
hinh WRF-ARW. Nghién ctru dugc thyc hién
thtr nghiém trén con bao Usagi (2013) hoat dong
trén khu vuc Tay Bic Théi Binh Duong. Két qua
cho thay viéc dua thong tin quan tric vao gop
phan ting cudng chét luong dir bao quy dao
duoc cai thién tai hau hét cac han du bao.

Céc nghién ctru trude day cho thdy ban dau
hoa xody c¢6 nhiéu wu diém vuot trdi so vai
truong hop khong c6 ban dau hoa. Cau hoi dat ra
13, néu vé6i ban dau hoa x0dy dong luc, mo hinh
WREF c6 thé du bao dugc tot quy dao va cAu tric,
san pham mo hinh c6 thé sir dung dé nghién ctru
anh huong cua dia hinh va hoan luu quy mo 16n
t6i cdu tric bdo Mujigae (2015). Xuit phat tir
thuc té trén, bai bao nay s& sit dung méd hinh
WREF véi ban dau hoa xody dong luc dé nghién
ctru cdu bio Mujigae (2015) giai doan bdo gan
bd va d6 bo. Phan tiép theo cia bai bao mo ta sb
liéu va phuong phéap nghién ctru & Muc 2. Muc
3 1a Két qua. Cudi cung phan két luan & Muc 4.

2. So liéu va phwong phap nghién ciru

2.1.86 ligu

Trong nghién ctru ndy, bd s6 lidu chi thi cia
bao (besttrack) cung cap boi cua Co quan Khi
tuong Nhat Ban (JMA) va ctia Trung tam canh
bao bao Hoa ky (JTWC) dugc su dung lam 5O
dau vao cho chuong trinh ban dau hoa xody. S&
liéu besttrack bao gém: khu vuc bao hinh thanh,
vi tri tim bdo (vi do va kinh d6) va cudng do (tbc
do gi6 manh nhét, khi ap muc bién thép nhét
cach nhau 6 gio. S liéu truong ban dau va didu
kién bién phu thudc thoi gian duoc Iy tir san
pham phan tich FNL ctia Trung tim Dy bao Mai
truong Hoa ky (NCEP).

2.2 Phwong phap nghién ciru

a) Phwong phap ban dau héa xody dong luc

Nghién curu nay rng dung phuong phap ban
dau hoa xody dong luc NC2011 cta nhém tac
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gia Nguyén Vin Hiép va Yi-Leng Chen (2011)
[5] dé tao mot truong ban d4u cho m6 hinh WRF
nham thir nghiém du bao cudng d6 con bio Mu-
jigae nam 2015. Pay la phuong phap ban diu
hoa thong qua ky thuat chay 1ap nham tao diéu
kién ban ddu do phan giai cao cho mé hinh sé.
Xoay bdo duoc tao ra ¢ cau tric phi ddi ximg ba
chiéu phi hop dong lyc véi didu kién méi trudng
bao Nguyen va Chen (2011) [7]. Cuong d9, kich
thudc va vi tri bio phi hop véi thuc té. Chuong
trinh ban dau hoa xo0day dong luc NC2011 dugc
xdy dung v6i hai gia thiét dugc st dung: thir nhat
1a trong khoang thoi gian ngan (dudi 1 gio)
XTND di chuyén nhung céu tric cta né thay doi
khong dang ké; thtr hai 1a cdu trac cia XTND
dugc khéng ché boi truong méi truong bio. Trén
co s& d6, so dd NC2011 xdy dung c6 cac dic
diém co ban nhu: St dung dir licu du bao toan
cau lam 14 diéu kién ban dau cho qua trinh khai
tao xody thong qua khoang 60-80 vong lap véi
thoi gian tich phan mdi vong lip 1a 1 gid. Sau
mdi vong lap, xody tir vong lap trude d6 dugc
tach ra va sir dung 1am xody ban dau cho vong
lap tiép trong khi truong méi truong duoc giir
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khong dbi [5].

b) Thiét ké thi nghiém

Trong nghién clru nay st dung mo hinh
Nghién ctru va Dy béo thoi tiét WRF (Weather
Research and Forecast) cua Hoa Ky. Day 1a mo
hinh dugc phat trién tir nhitng ddc tinh wu viét
nhat cia md hinh MM5 véi su cong tac cua
nhidu co quan t6 chirc 16n trén thé gisi. Hién
nay, m6 hinh WRF dang dugc sir dung rong rai
trong du bao thoi tiét nghiép vu ciing nhu trong
nghién ctru ¢ nhidu qudc gia trén thé gisi.

Céc lya chon vat Iy cia md hinh twong ty nhu
Nguyen and Chen (2011) [7]. Mién tinh duoc sir
dung dé chay ban dau hoa xody va mé phong bao
g6m 2 ludi 1ong ghép nhau véi do phan giai 1an
luot 1a 18km va 6km. Trong d6, kich thuéc mién
tinh st dung chay ban dau hoa lan luot la
121x121, 205x205 diém ludi. Mién tinh chay mo
phong c6 kich thudc 16n hon, 301x221 va
385x337 diém ludi, dé c6 thé tinh toan dugc anh
hudng cia cac hinh thé thoi tiét khdng ché khu
vuc (Hinh 1). Can cha ¥ rang, trong phuong phap
NC2011, vi tri cac mién tinh tai mdi thoi diém
md phong dugc xéac dinh ty dong theo tam bao.
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Hinh 1. Mién tinh sir dung trong qud trinh chay ban dau héa xody (a) va mé phong (b)

3. Két qua

3.1 Diéu kién hinh thanh va hoat dong bdo
Mujigae

Béo Mujigae hay con goi 1a con bio s6 4 nim
2015 dugc hinh thanh tir mot ving ap thap nhiét
déi trén ving bién phia dong quan dao Phi-lip-
pin. Theo Co quan Khi twong Nhat Ban, vao 18
gio ngay 30/9/2015, cach 160km vé phia dong
hon dao Samar Phi-lip-pin ton tai mot trung tim
ap thap. Sau 12 gio ving thip nay di chuyén theo

huéng tay-tdy bac va manh l1én thanh mot ap
thap nhiét déi. Téi thoi diém 12 gio ngay
01/10/2015, ap thép nhiét d61 manh 1én thanh
bao va duogc dat tén 1a Mujigae. Dén thoi diém
04 gio ngay 02/10/2015, bao Mujigae d6 bo lan
thir nhat vao tinh Aurora ciia Phi-lip-pin, vi tri
tam bao ¢ khoang 16,1 o vi Bic va 121 d6 kinh
d6ng va giam cap thanh mot ap thap nhiét doi.
Sau khi roi khoi quan dao Phi-lip-pin vao khu
vuc bién bong, noi c6 do dut gio yéu va nhiét
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dd bé mat nude bién cao gop ph?m tao diéu kién
cho ap thap manh 1én thanh bdo. Trong 24 gid
tiép theo, bio tiép tuc di chuyén theo hudng tay
tay bac vé phia tdy Quang Dong - Trung Qudc.
Dén thoi diém 00 gid ngay 04/10/2015 khi cach

nam, cuong do cua bao manh 1&n dot ngdt voi
van tbc gi0 cuc dai tai tam Ién toi trén S0m.s-1 va
d6 b lan thir hai vao Tram Giang, Trung Quéc
vao thoi diém 06Z ngay 04/11/2015, sau d6 tan
gia vao khoang 00Z ngay 05/10/2015.

Hong Kong khoang 350km vé phia nam tay
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Hinh 2. Hinh thé synop trong thoi gian bdo Mujigae hoat dong (a) 12Z 03/10, (b) 18Z 03/10, (c)
00Z 04/2015 va (d) 12Z 04/10/2015 (nguon: www.tmd.go.th)

Vé hinh thé synop, tai thoi diém 12UTC ngay
03 thang 10 nam 2015, khu vuc phia Bac Viét
Nam chiu tac dong cua ap cao lanh lyuc dia 1éch
dong co cuong d6 yéu, bio Mujigae nam trén
mot ranh thip di qua Bién Pong va An Do
Duong. Dén thoi diém 12UTC ngay 04 thang 10
nam 2015, khu vuc phia béc ctia bio tiép tuc chiu
tac dong cua ap cao lanh luc dia 1éch dong co
cuong do tang dan cho t6i khi bio Mujigae do
bd vao ban ddo Loi Chau véi cuong d6 kha manh
khi di vao dét lién (Hinh 2).

3.2 Vai tro ciia ban ddu héa xody dpng liuc

K§ thuat ban dau héa xody dugc trinh bay
trong phan 2 duoc két hop véi mo hinh WRF
phién ban 3.7. Trong phan nay trinh bay két qua
mod phong han 24 gio bao Mujigae (2015) véi
thoi diém ban dau lac 06Z ngay 03/10/2015. Day
1a thoi diém 24 gid trude khi bao do bo vao dat
lién khu vuc ban dao Nam Trung Qudc. Hai thi
nghiém dugc thyc hién bao g@)m: ) diéu kién
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ban dau dugc ldy thuan tay tir phan tich toan cau
FNL ctia NCEP (CTRL) va (2) diéu kién ban dau
duoc cap nhat voi so dd ban dau hoa x0ay
NC2011 (Bogus).

Trong gia thiét xay dung so d6 ban dau hoa
xoay dong luc ciia NC2011 cua Nguyén Vin
Hiép va Yi-Leng Chen (2011) [5], mot gia thiét
mac dinh 1a gia tri quan tric vi tri va cuong do
béo c6 chat luong tot. Trén co s& d6 khi mé hinh
khai tao (spin-up), sau mot sd vong lip nhat
dinh, cuong do xoay bao mo hinh s€ tién toi
cuong d6 xoay bao quan tric, cac bién trong mo
hinh ciing dat trang thai twa can bang giira cac
qua trinh quy mo vura trong xody bao voi truong
moi truong quy mod 16n. Do vay, trude khi ap
dung so d6 NC2011, chat lugng cuong do xody
bao quan tric can dwoc xem xét. Hinh 3 cho thay
su sai khac 16n nhat trong sb liéu besttrack doi
v6i khi ap cuc tiéu tai tim bdo Mujigae gitra hai
trung tam JMA va JTWC khoang 5-8 hPa. Sai
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khac 16n nhit tai cac thoi diém bdo dang phat
trién (trudc 06Z ngay 03/10) va khi bdo sat bo
va d6 bo (sau 00Z ngay 4/10/2015) (Hinh 3a).
Sai khac véi gio cuc dai tor sau 00Z ngay
4/10/2015 13 16m. Sai khac 16n nhat vao 06Z ngay
4/10/2015 véi gia tri t61 11 m s-1(Hinh 3b). B9
16n cua sai khac nay 16n hon sai sé trung binh
du bao cuong d¢ han 24h cua nhiéu trung tam
16n trén thé gisi. Pay 1a mot vi du dién hinh vé
chét luong $6 liéu sb lidu quan tric cuong do bao
khi dugc xac dinh chu yéu qua céc cong thirc
thuc nghiém tir cac trudng quan tric vé tinh.
Ngoai mot s6 con bdo c6 sb lidu tham sat may
bay, s6 liéu besttrack udc luong tur s6 liéu vé tinh
hién nay 1a ngudn s liéu chinh st dung trong
danh gia chat luong du béo cudng do bao. Khi st
dung s6 lidu nay dé hiéu chinh m6 hinh va danh
gia chét luong du béo, néu chét lugng s6 licu
kiém chimg khong tét s& dé din t6i mat phuong
hudng trong nghién ctru va du bao cuong do bao.
Mirc d6 chua chéc chin cao trong sb liéu quan
trac cudng do bdo co thé 1a mot trong nhiing
nguyén nhan quan trong lam chit luong du bao
cuong do bao khong ciia cong dong khi tuong
thé gioi khong co nhirng bién chuyén dang ké
trong may chyc nam gan day.
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Trong khudn kho bai bao nay, do s6 liéu quan
trac cuong do bao Mujigae co mirc do chua chéc
chin cao, khi 4p dung phuong phap dau héa
xoay dong luc cia NC2011 cua Nguyén Vin
Hiép va Yi-Leng Chen, chung t6i khong str dung
tidu chi nguyén gbc 1a so sanh sai khac cuong do
dé dung qua trinh khoi tao. Thay vao d6, qua
trinh khdi tao duge dimg khi céu trac may trong
bio, cu thé 1a cu tric truong do phan hdi radar,
¢6 mirc d6 twong tu twong dbi véi cdu truc may
db6i Iuu sau trén anh may vé tinh Himawari 8.

D6 phan hdi vo tuyén cua bao tai thoi diém
ban dau cho hai truong hop trude va sau ban dau
hoa xody (Hinh 3) cho thdy khi khong ban dau
hoa xo4y, phan hdi vo tuyén mé phong (Hinh 3a)
khong phit hop v6i quan tric vé tinh. Sau ban
dau héa xody (Hinh 3b) hinh dang cua bdo kha
twrong dong voi anh may vé tinh (Hinh 3c), dic
biét viing gan tam bio. Ciu triic phi ddi ximg cia
bao thé hién 5 trén s6 liéu vé tinh va mo phong
mo hinh sau khi ban dau hoa xody, voi hai khu
vic may doi luu siu phat trién manh 1 phia nam
va phia dong bic mit bio. Khu vuc nay c6 do
phan hoi twong ddi cao, dat tir 45-50dbz (Hinh
3b), tring voi ving c6 may ddi luu siu trén anh
may v¢ tinh (Hinh 3c).

Khi ap cuc tiéu bao Mujigae (2015)
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Hinh 3. Bién trinh (a) khi dp ciee tiéu (hPa) va (b) toc dé gié cue dai (m.s-1) bdo Mujigae (2015)
tr nguo"n JTWC (mau xanh) va JMA (mau do)
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Hinh 4. B3 phan héi vé tuyén tai thoi diém ban dau 067 ngay 03/10/2015 truong hop (a) khong
ban dau héa xody, (b) ¢é ban dau héa xody va (c) ving doi leu sdu xdc dinh tir kénh thi phé cia
vé tinh Himawari 8 ciing thoi diém

Mit cat doc vi tuyén qua tAm bdo trén Hinh 5
cho théy gi6 cuc dai trén truong phan tich (chua
c¢6 ban dau héa xody) 1a 31m s-1, tvong duong
v6i s6 1iéu JTWC nhung manh hon s6 liéu JMA.
Khi 4p cuc tiéu phan tich chi dat 995 hPa, cao
hon nhiéu so v&i gia tri ciia IMA 1a 985 hPa va
JTWC 14 978 hPa (Hinh 5). Sau khi ban dau hoa
xody truong khi 4p muyc bién cuc tiéu duoc khoi
sau va toc do gi6 cuc dai dugc tang cuong. Khi
mo hinh tai tao dugc ciu trac may phu hgp quan
tric vé tinh (Hinh 4), gia tri ap cuc tiéu dat 972
hPa, gi6 cuc dai dat 36m s-1 (Hinh 5).

Dé tiép tuc phan tich sy khac biét giita truong
ban dau trude va sau khi ban dau hoa xo0ay, mat
cit vi huéng qua tam bio dbi vai truong toc do
gi6 (m s-1) va di thuong nhiét do (K) cho hai
truong hop khong c6 ban dau hoa xody va ¢ ban
dau hoa xody duoc dua ra trén Hinh 5. Két qua
cho thay di thuong nhiét o trong trudng phan
tich dat cuc dai khoang 6-8K tai d0 cao khoang
8km (Hinh 6a). Sau khi ban dau hoa xoay, di
thuong nhiét do dat cuc dai ¢ do cao khoang 10
km va gié tri tang 1én t&i 8-10K. Su tdng 1€n cua
di thuong nhiét do nay phu hop véi cuong do
bao tang 1én gan véi gid tri cuong do quan tric.
Trén thuc té bao cang manh thi ap cuc tiéu tai
tam giam va di thuong nhi¢t d0 muc cao vung
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tam bao tang.

Hinh 6 ciing cho thy sau khi ban dau hoa
xody, phan bb cudong do gié ving gan tim bio
cling phu hgp hon. Trong khi ban kinh gié cuc
dai trén truong phan tich téi khoang 100km
(Hinh 6a), ban kinh nay trén trudng ban dau hoa
x0dy khoang 50km (Hinh 6b). Vay d¢ 16n ban
kinh gié cuc dai trong trudng sau khi ban dau
héa xody phu hop vé6i thuc té hon. Ban kinh mat
bao thyc t& udc lugng tir anh may vé tinh (Hinh
4c) trong truong hop nay cling khoang 50km.

Vi truong hop bao Mujigae, khong cé su
khac biét 16n ddi vé6i s6 lidu quan tric quy dao.
Vé chét lugng mo phong quy dao, ca hai truong
hop ¢6 va khong c6 ban dau hoéa xody déu cho
két qua mo phong kha t6t quy dao bio. Mic du
vay, trir thoi diém mo phong 24h ban dau hoa
xoay cho két qua quy dao tot hon trudng hop
khong ban dau héa xoay. Sau khi ban dau hoa
x0dy, sai s6 quy dao cua tit ca cac han mé phong
déu nho hon 50 km. Vi cau triic may phu hop
v6i anh may vé tinh, vi tri moé phong gan nhu
khong sai khac voi quan tric, san phim mo
phong ctia mé hinh c6 thé str dung dé nghién ctru
su bién ddi cu tric ba chiéu ciia bio khi gan bo
va d6 bo.
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SLP (thick, hPa) and 10-m wind speed (thln m/s) SLP (thick, hPa) and 10—m wind speed (thin, m/s)
for mujiga at 2015-10— for mujiga at 2015-10-03-06
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Hinh 5. Mdt cdt vi hwéng qua tdm bdo truong gié mwe 10 m (m.s-1) va khi dp myee mdt bién (hPa)
bdo Mujigae cho trwong hop (a) khéng ¢é ban dau héa xody va (b) c6 ban dau héa xody. Cac
dwong ké ngang ddnh dau gid tri quan trac khi ap cuwc tiéu (gié cwe dai) ciia JTWC va ciia JMA
tai thoi diém 00Z ngay 03/10/2015

a b
mujiga Vertical wind vector (mfsz wind speed (contour, m/s) mujiga Vertical wind vector (m/s), wind speed (contour, m/s)
Tem&)erlu!e anomaly from environmen

(shaded, K) ot 2015-10-03-06 Tem&erture onomaly from environment (shaded, K) ot 2015-10-03-06
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Hinh 6. Mdt cdt vi huéng qua tdm bao truong toc do gié (m s-1) va di thiwong nhiét g (K) bdo
Mujigae cho trieong hop (a) khong c6 ban dau héa xody va (b) ¢é ban dau héa xody

Typhoon Muijigae 06Z 03/10/2015 - 06Z 04/10/2015 3.2. Cau truc bao Mujigae (2015) khi gan bo
1 vadébe
N / / " Bogus A 5 A 5 X ~ A a
22°N o cTRL Trén co s md phong tot quy dao va cau tric
24h-06Z 04-10-2015 _j:n‘;\m A ” 2 A 1y e A r
= may, san pham mo hinh chay vdi ban dau hoa

18h-00Z 04-10-2015

12h 167 05102015 xo0ay duogc su dung dé dua ra cac nhan dinh vé

BN 027 03100015 cAu trac théng dlng cua bao giai doan gén dao
= Sygrozwnat DO VA d6 bo. Hinh 8 biéu dién do phan hdi Vo

tuyén mo phong 6 gid mot. Tai cac thoi diem

1 12Z 03/10/2015, va 18Z 03/201/2015 khi tim
bdo con cach dit lién trén 100km, phan bd do

o | QP. Hodng Sa phan hdi radar ving gan tdm bio kha dbi xing.

Ving xa tdm bio, d6i luu sau chu yéu phat trién

[ [ I 1 1 ! khu vuc trén bién phia nam va dong nam so véi

109°E  110°E  111°E 112°E’ 113°E  114°E  115°E  116°E tém bﬁ_o. Khl béo dé bé, Vﬁng 300k{ntﬂrtém bao

Hinh 7. Quy dao quan trac bao Mujigae (2015) ¢4 tinh phi dbi xtmg manh vé6i ving may ddi luu

cua JA/{A (do), JTWC (den) va mo pho’ng‘vo"i €6 shu tap trung vé phia bic tim bao (phia dét lién)

ban dau hoa xody (tim) va khong ban dau héa ¢4 thé do twong tac hoan luu bio véi dia hinh va
xody (xanh)
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dat lién noi c6 ma sat 1on.

Dé nghién ctru cdu triic cta bao khi gan bo,
cac Hinh 9 va 10 mo ta mat cat thang dimg qua
tam bdo tai cac thoi diém twong tmg véi trén
Hinh 8. Hinh 9 cho thiy ving ban kinh khoang
100km gﬁn tam bao, toc do gi6 muc thép dudi
2km tuong ddi d6i xtng. O trén cao (trén 2km)
gié manh (tc do gidé > 35m s-1) cha yéu tap
trung phia dong cta tdm bao. Vung xa hon cua
tam bao (ban kinh tir 150 t61 400km), gié manh
cling chi yéu tap trung ¢ phia dong cua tdm bdo
(Hinh 9). Ving gi6 manh phia déng nay c6 thé
do cac nguyén nhan chinh nhu: (1) d6i luu khu
vuc nay manh (Hinh 8) giip mang cac phan tir
khi ¢6 dong ning 16n myc thip 1én cao hon, (2)
gi6 gradient tang cuong do tuong tac gitra hoan

Max dBz (shaded) at 12Z030CT2(
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o - _ 5.
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luu bao vai cao lanh luc dia phia béc con bio va
(3) ctia ma st trén bién nho. Can chu y rang khi
tim bdo md phong bido d6 bd vao 06Z
04/10/2015, phan phia dong cua hoan luu bio
van nam trén bién.

Mit cit thang ding-bic nam (Hinh 10) ciing
thé hién rd phan bd phi d6i xtng cua trudng gid.
Théng thuong phan phia nam ciia con bao do &
trén bién c6 ma sat nho phai co gié manh hon
phia béc ciia con béo, trong trudng hop nay tinh
huéng lai nguoc lai, phia bic tim bio (phan trén
dat 1ién) lai co gi6 manh hon (Hinh 10). Sy bt
thuong nay co thé do gié phan phia bac con bio
tang cuong do gi6 gradient manh khi cao lanh
luc dia phia bac hoat dong.

Max dBz (shaded) at 18Z030CT2(
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Hinh 8. Bé phdan héi vé tuyén mé phong tai (a) 127 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z
04/10/2015 va 06Z 04/10/2015 tir truong hop c¢é ban dau héa
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Hinh 9. Mat cdt thang diing-dong tdy qua tdm bdo doi véi trieong gié (m.s-1) mé phéng cé ban
ddu héa tai (a) 127 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z 04/10/2015 va (d) 06Z 04/10/2015
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Hinh 10. Mdt cdt thang ding-nam bdc qua tdm bdo doi véi triong gié mé phéng ¢é ban dau héa
tai (a) 12Z 03/10/2015, (b) 18Z 03/10/2015, (c) 00Z 04/10/2015 va (d) 06Z 04/10/2015
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4. Két luin

Bai béo di tmg dung so d6 ban dau hoa xoay
dong lyc cua Nguyén Vin Hiép va Yi-Leng
Chen xay dung nam 2011 ¢6 cai tién, két hop voi
WRF (Weather Research Forecasting) dé nghién
ctru anh hudng cia dia hinh va gié mua dong bac
tang cudng boi cao lanh luc dia ti ciu trac bio
Mujigae (2015). Quan triac cudng do bdo cho
thdy c6 su khac biét dang ké (toi 10 m s-1) gitta
s6 liéu tai JTWC va JMA. Su chua chic chin cao
trong quan tric cuong do bao co thé 1a mot trong
nhirng nguyén nhan quan trong dan dén chat
luong du bao cudng do bio trén thé gidi gan nhu
khong c6 cai thién déang ké trong may chuc nam
gin ddy. Do mirc do chua chic chan cao trong sd
liéu quan tric cudng do bao Mujigae, viéc ing
dung chi tiéu nguyén thuy trong so ban dau hoa
x0dy dong luc cua NC2011 khong phu hop. Ly
do 1a kho xac dinh dugc trang thai can bﬁng dong
luc cuia xody bao dya trén sy sai khac gitra cuong
d6 xo4y khoi tao v6i cuong do quan tric néu so
liéu quan chic khong chinh xac. Do vay, khi ap
dung phuong phdp NC2011 trong bai bio nay,
tiéu chi ap dung thay thé dé dimg qua trinh khai
tao 1a khi cdu trac truong d6 phan hoi radar co
mirc d6 twong tu twong dbi véi cau trac may doi

luu sau trén anh may vé tinh Himawari 8.

Sau khi ban dau hoa xoay, trudng khi 4p muc
bién cuc tiéu duge khoi sau va toc do gi6 cuc dai
dugc tang cuong. Mo hinh tai tao dugc cAu truc
may déi luu sau phi hop thyc té, phan bd cuong
d6 gi6 ving gan tdm bao ciing phu hop hon, ban
kinh mét bdo gan vai thuce té hon, sai s6 quy dao
clia tt ca cac han mo phong t6i 24h déu nho hon
50km.

Phan tich san phdm md hinh chay v6i ban dau
hoa xo04y cho thiy cau triic hoan luu bio Mujigae
co tinh phi d6i xtng manh. Khi bdo trén bién,
ving gié manh hon nam & phia dong c6 thé do
cac nguyén nhan chinh nhu: (1) d6i luu khu vuc
nay manh giup mang cac phan tir khi c6 dong
nang 16n myc thap 1én cao hon, (2) gi6 gradient
tang cuong do twong tac gitta hoan luu bao véi
cao lanh lyc dia phia béc con bio va (3) ma sat
trén bién nho. Khi bdo d6 bd, diém khac biét
trong con bdo Mujigae 1a phan trén dét lién phia
béc noi ¢6 anh hudng manh cta ma sat trén dat
lién lai c6 gi6 manh hon phﬁn trén bién noi co
anh huong ma sat yéu. Sy bat thudng nay c6 thé
do gi6 phan phia bic con bio dugc ting cuong
do gi6 gradient manh khu vuc nay khi c6 sy hoat
dong cua cao lanh lyc dia phia béc.

Loi cdm on: Bai bdo nay dwoc thuc hién trong khuon khé thuc hién dw én “Thiét ldp hé théng

quan trac tang cuong va hé théng dw bao, canh bao do phan giai cao han ngcfn, cuc ngcfn dong, mua
lom va ngdp lut do thi cho thanh phé Ha Ngi phuc vu phat trién kinh té, dam bao an sinh xd héi”,
s6 TTTT: 16/FIRST/2a/IGP thuéc Tiéu hop phan 2a, D dn FIRST. Nghién citu nay ciing dwoc ho
tro boi dé tai “Nghién civu vai tro ciia dia hinh va cueong birc dong luc trong co ché hinh thanh mua
lon khu vuce Viet Nam bcing mé hinh sé tri WRF (Weather Research and Forecasting Model)” Ma
56: 105.06- 2016.12 do Quy NAFOSTED tdi tro.
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APPLICATION OF A DYNAMICAL VORTEX INITIALIZATION
SCHEME ON SIMULATION AND STUDY OF STRUCTURE OF TY-
PHOON MUJIGAE (2015) DURING NEAR-SHORE
AND LANDFALL PERIOD
Nguyen Binh Phong'?, Nguyen Tien Manh', Nguyen Xuan Anh!

Pham Le Khuong', Nguyen Duc Nam', Pham Xuan Thanh!, Nguyen Van Hiep!

nstitute of Geophysics (IGP), Vietnam Academy of Science and Technology (VAST)
*Hanoi University of Natural Resources and Environment

Abstract: This study applies the dynamical vortex initialization (DVI) method with the Weather
Research Forecasting (WRF) to investigate the effect of terrain and Northeast Monsoon on struc-
ture of typhoon Mujigae (2015) during the near-shore and landfall period. The results showed that
the DVI significantly improves the quality of initial vortex with the size of eye and cloud structure
agreed well with observation. Analysis of the model output with vortex initialzation shows that the
vortex has a significantly asymmetrical structure. An abnormal feature in the structure of the Muji-
gae typhoon is that wind speeds over land where friction is large are stronger than over sea where
friction is weak. This abnormal feature may be due to the fact that the winds in the northern part of
the storm are strengthened by the strong gradient winds in the northern region of the typhoon when
a continental high pressure center is presented.

Keywords: Dynamical Vortex Initialization (DVI), Typhoon, WRF model.
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