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Tém tat: Trong bai bdo nay, trén co s& cdc bdn dd syndp va tdi phén tich JRA55 clia co quan khi tuong
Nhat Bdn két hop vdi két qué mé phdng s6 bdng mé hinh WRF d phdn gidi cao (3km) vdi déu vao FNL sé
phén tich nguyén nhdn, co ché gdy dot muwa tir 24-26/10/2016 & khu vire Nam Bé. Két qud nghién ciru cho
thdy, do rdnh thdp xich dao tén tai trén khu vire bdn dédo Ca Mau két hop vdi hoat déng cia mét xody thudn
nhiét ddi (XTND) trén khu vurc vinh Bengal. Khi XTND & vinh Bengal chuwa di chuyén 1én phia Bdc thi truong
gié & Nam Bé chu yéu huéng Tay Bdc, tuy nhién khi XTND di chuyén theo huéng Tdy Bdc (xa Nam B§) thi gié
Déng, B6ng Nam déd manh tré lai va chi phdi toan bé khu vue. Cdc qud trinh twong tdc ndy dé gdy nén sy
nhiéu déng trong ddi gié Déng murc thp, déng thdi mang hoi dm tir ngoai kho'i vao khu viee Nam Bo va géy

dot muwa trén khu vuec tir ngay 24-16/10/2016.

Tir khéa: Phén tich synép, WRF, co' ché mua Ién, Thanh phé H6 Chi Minh.

1. M& dau

Dy bdo chinh xdc mua dinh lwgng hién nay
khéng chi la vAn dé & Viét Nam ma con 13 bai
todn kho chung cla thé gidi. D& nang cao chat
lwong du bdo mua thi viéc nghién clru nguyén
nhan, dic diém va co ché gdy mua cho mét dia
phuong cu thé ludn |a rat quan trong va duoc
cac nha khoa hoc du bdo trong va ngoai nwéc
quan tam.

Céc nghién cru clia Chang va cong su (1993)
[9], Wu va cdng su (2001) [18] déu nhan manh
rang hiéu &ng dia hinh phic tap trén khu vuc
Dai Loan cé anh hudng rat I&n dén cac dac
trung b3o, hoan Iwu va cac hé théng thoi tiét
anh hudng dén khu vuec.

Colle (2003) [10] d3 nghién clu v& co ché
gay ra trdn mua lén & khu vuc phia Bac Jersey
va bong Nam New York dwa trén nhitrng dac
trung co ban trong qua trinh tién trién cla con
bao Floyd, con bao dwoc cho la cé lién quan mat
thiét dén trdn mua I&n nay. Kumar va céc cdng
sw(2008) [12] cho rang, su két hop dong thoi cla
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nhiéu yéu t8: Phat trién cla vung ap thap trén
khu vire Tay Bac vinh Bengal; hdi tu am muc thap
& phia Bic va gié Tay Bac, hoan lvu tir hudng
Dong Bac trén khu viee Mumbai; dj thuwérng manh
clia gradient nhiét do6 theo hudng Bic - Nam;
hoat dong cla xody ngoai khoi gdn Mumbai,
dia hinh va an nhiét tir b& mat d3 tao nén diéu
kién thuan lgi nhat gdy nén tran mua lén lich
st ngay 26/7/2005 tai Mumbai, An Dd. Yokoi,
Matsumoto (2008) [19] d3 nghién ctru vé trwdng
hop mua 16n ky luc & mién Trung Viét Nam xay
ra vao ngay 2-3/11/2009 va nhan dinh séng lanh
va ap thap nhiét ddi |a hai nhiéu déng khi quyén
ddng vai tro quan trong trong dot mua I&n nay.
Gao va cs (2009) [11] d3 st dung mé hinh WRF
dé phan tich co ché gdy mua lén do con b3o
Bilis (2006) sau khi d6 bé vao dat lién Trung Quéc
chi ra vai tro cta dia hinh. Wang (2009) [17] cho
rang b3o Songda déng vai tro 16n trong tran mua
I&n & Nhat Ban tir ngay 2-5/9/2004. Cac tac gia
nhan dinh mua I&n trong trwong hop nay la do
c6 sy ton tai déng thoi va két hop cac hinh thé
d3 lam tdng hdi tu muyc thap gitra hai hoan lwu
xody nghich, tao diéu kién thuan lgi cho dong
thang phét trién va hdi tu &m manh gy mua
l&n. Nguyén Van Hiép va cong sw (2011) [13] cho
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rang su két hop ctia khéng khi 8m duoc thing 1én
nho hiéu tng dia hinh tir hoan lwu bao Morakot |a
nhitng nhan t6 quan trong gay nén dot mua lén ky
luc hon 3.000mm tir ngay 6-13/8/2009 & phia Nam
Dai Loan. Van der Linden va cong su (2017) [14] ng-
hién clru vé dot mua ky luc tai Quang Ninh cudi
thang 7/2015 d3 chi ra nguyén nhan do su dich
chuyén cham cla luwdidp cao trén cao két hop vdi
vung thap bé mét trén vinh Bic Bd da cung cap
am 6n dinh cho qud trinh hoi tu va phat trién doi
lwu sau cho khu vuc Dong Béc, ngoai ra, hoi 4m
tir vinh Bengal dwgc van chuyén dén. Van der
Linden va cong su, 2018 [15] d3 chi ra hai nguyén
chinh gay ra dot mwa 26-28/9/2016 tai Thanh
phd H6 Chi Minh (TP.HCM) la do hoat déng cla
gié mua va dnh huwdng clia hoan lwu bio Megi.

Nghién ctru vé cac hinh thé gdy mua 16n tir
géc nhin synép & Viét Nam d3 cé nhiéu cong
trinh nhw: Pham Thi Thanh Huwong (2009)
nghién ctru cho Bac B [3]; Vii Anh Tuan (2012),
Bui Minh Tang (2014) nghién ctu cho mién
Trung, TAy Nguyén [1, 4, 5]; Nguyén Khanh Van
(2013) nghién cru cho duyén hai mién Trung
[2]; gan day, Vi Vin Thing (2016, 2019) d3 ¢6
nghién cru vé co ché nhiét déng luc gdy mua
|&n cho Nam B6 va Nam Tay Nguyén do twong
tadc gid mua Tdy Nam va b3o trén Bién Dong.
Két qua nghién clru d3 phan tich chi tiét vé co
ché&, dong thoi tong quat lai dwdi dang céc so
do [6, 7, 8].

Nhin chung cé nhiéu nghién ctru & nuéc ta da
buwdc dau tim hiéu co ché, nguyén nhan gay ra
cac dot mua Ién cho cac khu vye trong ca nudec,
tuy nhién hau hét cac nghién clru méi chi dirng &

viéc phan tich quy mo 1én, hoan lwu chung, chua
di sdu phan tich vé co ché déng luc hoc.

T&r ngay 24-26/10/2016, & khu vuc TP.HCM
va cac tinh Nam Bo d3 xay ra mot dot muwa vira,
mua to trén dién rdng véi téng lwvong mua cla
ca dot phé bién trong khodng 50-100mm. Bai
bdo nay s& tim hiéu nguyén nhan, co ché& gay nén
dot muwa nay trén co sé ti€p can phan tich syndp
két hop mo phong déng lwc d6 phan gidi cao.

2. S0 liéu va phuong phap nghién ciru
2.1. S6 liéu

S6 liéu tdi phan tich toan cau (FNL) cda Trung
tam dy bao moéi trwong Hoa Ky (NCEP) véi do
phan gidi 0,5x0,5 d6 duoc st dung lam dau vao
cho mé hinh WRF. Ngoai ra, bd s6 liéu tai phan
tich (JRA55) clia co quan khi twgng Nhat Ban
(JMA), ban d6 syndp cta co quan khi twong Thai
Lan (TMD), s6 liéu mua tich IGy ndi suy trén ludi
tram khu virc Nam B ciing dugc s&t dung nham
nghién ctru nguyén nhan, co ché gy mua.

2.2. Thiét ké thi nghiém

Trong nghién ciru nay moé hinh WRF phién
ban V3.9 véi 2 luwdi 16ng tuong tac hai chiéu,
do phan gidi twong (ng la: 9km, 3km (Hinh 1).
Mién 1 gdbm 100x97 diém luéi vSi toa d6 tdm la
10,0°N; 106,0°E; mién 2 gdbm 106x100 diém ludi
v&i 52 mucthang ding. Mién 1 dwoc thiét ké du
rong dé moé hinh cé thé ndm bat dwoc cac qua
trinh hoan lvu quy md 1én anh hudng dén Nam
B, cdc mién con dugc thu hep pham vi bao tron
khu viec TP.HCM. Bang 1 1a bé tham s6 vat ly cla
mo hinh WRF duorc lwa chon dé mé phong mua
khu viec TP.HCM.

Bdng 1. So dé vat ly cia WRF st dung
trong nghién curu

L&p bién hanh tinh

Mellor-Yamada-Janjic

Tham s6 héa d6i lwu
(chi cho mién 1)

Grell-Devenyi

So d6 vi vat ly may WSM 6-class
Blrc xa séng ngan Dudhia
Blrc xa song dai RRTM
So d6 dat Noah-MP

WEE WH'E MSE 08°E MeE MZE

Hinh 1. Cdc mién tinh cda mé hinh
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2.3. Phwong phap

Trong bai bdo s& sir dung md hinh WRF dé
mo phong, k&t hop phan tich syndp. Cu thé:

+ S& dung mé hinh WRF dy bdo mua han
60 gi®, trong do 12 gio tich phan dau khéng
duoc sit dung v&i hai ly do: (1) Loai bd s6
liéu trong khodng thoi gian can bang mé hinh
(spin-up time); (2) D& lvgng muwa md hinh duoc
|y cung thoi gian véi mua quan trac tir 12 gio
ngay hém trudc dén 12 gio ngay hém sau (gio
GMT), twong rng véi muwa quan trac tai tram &
Viét Nam dugc tinh tlr 19 gid ngay hom trudc
dén 19 g ngay hdm sau.
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trwong nhiét déng luc hoc tir moé phong clia mé
hinh WRF d& chi ra nguyén nhan, co ché gy nén
dot mua 24-26/10/2016 cho Nam B§, trong do
c6 TP.HCM.
3. Két qua va thao ludn
3.1. Hinh thé, hoan lwvu

Trén ban d6 syndp va tai phan tich trwong khi
ap va truong gié myc bé mat thoi diém 07 gid ngay
25/10va 26/10/2016 cho thay: Ngay 25/10 (a, ¢) cd
mot ranh dp thap cé truc di qua ban ddo Ca Mauva
ndi véi xody thudn nhiét d&i (XTND) trén khu vuc
vinh Bengal; sang ngay 26/10 (b, d), ranh &p thap bi
d4y sau xudng phia Nam (Hinh 2).
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Hinh 2. Ban dd synép va tdi phén tich trudng khi dp, gié murc bé mdt thoi diém 00 gior
ngdy 25/10 va 26/10/2016 [Ngudn TMD, JRA55]
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Trén ban d6 téi phan tich muc 925mb cho thay
rat rd hoat déng cla mét xody thap trén khu vuc
ngoai khoi phia Dong Nam clia Nam B9, tuong tw
cling c6 thé thay trén ban d6 muc 850mb (Hinh 3
a, b). Bén canh do, trén ban d6 tai phan tich muc
850mb con thdy mét ludi dp cao can nhiét déi
dang trai dai vé phia Tay (Hinh 3 ¢, d).

Nhu vay, qua céc ban do syndp va tai phan
tich cé thé thay ranh thap xich dao di qua khu vuc
bén ddo Ca Mau két hop vdi hoat déng ciia XTND

trén khu vuc vinh Bengal Ia nguyén nhan chinh
gay nén dot mua Ién dién rong nay & Nam B6.
Qua trinh di chuyén ciia XTND theo huéng Tay
Bac, hoan lvu xody thuan nay tuong tac véi rinh
thap xich dao trén giy nén qud trinh héi tu va
gay mua trén khu vire Nam Bo trong ngay 24, 25
thang 10 ndm 2016. Qué trinh 13n vé phia Tay cla
khdi &p cao can nhiét déi trong ngay 26/10 lam
gidm di hoi tu gio trén khu viee Nam B la nguyén
nhan khién mua gidm nhanh trén khu vuec.
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Hinh 3. Ban dd tdi phén tich trudng gié va dé cao thé vi mwe 925mb (a, b) va 850mb (c, d) thoi diém
07 gi¢or ngay 25/10 va ngdy 26/10/2016 [Ngubn JRA55]

kha tét vé dién muwa nhung vé cwong dé mua

mo phéng chua phl hgp d6i véi toan bd khu

viyc Nam Bd. K&t qud mo phdong mua cho thay

kha nang tai tao trwdng hoan luru khi twong cho

Nam B6 bang WRF tir s6 liéu FNL d&i véi dot

3.2. Ddnh gia két qua mé phéng trwéng mwa
Hinh 3 biéu thi lvgng mua tich |ty mé phdng
48 gidr (tlr 00 gio ngay 24/10 dén 00 gid ngay
26/10) va lvgng mua quan trac, thay rang doi
vGi dot mua nay moé hinh WRF dd mé phéng
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mua nay kha tét. Trén co s& do, trong cac phan
sau day sé thuc hién cac phan tich chuyén sau

hon vé cac yéu td nhiét dong lyc gdy dot mua
[&n nay (Hinh 4).

Analysis 3

07hr - 26/110/2016
¥ Mo data

b)

Hinh 4. Lugng mua tich Iy 48 gi* mé phdng (a) va quan trdc (b) dot muwa 24-26/10/2016

3.3. Trworng gié va ém

Tai thoi diém 00 gid ngay 24/10, déi gid Déng
trén khu vuc Nam B con yéu, tdc dd gié phé bién
1-3m/s. Dén thoi diém 06 gid, van téc gid tang 1én
phé bién 3-5m/s, & khu vuc phia bac TPHCM t6c
doé gié |én tdi 5-7m/s (Hinh 5). Tai cac thoi diém
12 gi&r va 18 gidr ngay 24/10, t6c do gi6 trén khu
vuc Nam B gidm nhuwng két qua mé phdng cho
thay c6 su nhiéu loan trong hudng gio tai khu vue.
M&t khac, trén khu vuc ven bién phia Dédng Nam
TP.HCM xuét hién vung phan ky gié (Hinh 5). Tai cac
thoi diém trong ngay 24/10, tdc d6 gié trén khu vure
dat lién Nam Bo tiép tuc duy tri phé bién & ngudng
1-3m/s, & ven bién phia Dong tdc dé gié phd bién
trong ngudng 3-5m/s. Sang ngay 25/10, gio trén
bién cb biéu hién déi hudng, tai cac thoi diém sau
dé, déi gié Dong tir bién théi vao khu vyre dat lién
Nam Bd kha manh, van téc gié phd bién 9-11m/s.
Gid trong dat lién cac thoi diém nay cé tdc dd thap
hon kha nhiéu, phé bién 3-5m/s, thanh phan chu
dao la gi6 Béng va Bong Nam (Hinh 6). Cling tai
thoi diém trén, XTND & vinh Bengal chura di chuyén
nhiéu (con gan Nam Bo) nén gié Tay Bdc manh hon,
tuy nhién khi XTND nay di chuyén theo hudng Tay
Bac (xa Nam Bd) thi gi6 Dong, gié Pong Nam bat
dau manh tré lai va chi phdi, gdy nén su nhiéu loan
trong ddi gié déng gép phan gdy mua I6n.

Sy bién thién cla van tdi 4m trong cac ngay
24va 25/10 dién ra kha nhanh theo chiéu huéng
gia tri van tai 4m tang dan & khu vuc TP.HCM. Tai
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thoi diém 00 gio ngay 24/10, van tai am & khu
vuc TP.HCM chi phé bién tir 0-10 (kg m-1s-1).
Dén thoi diém 06 gid, van tai 4m tang 1én 10-30
(kg m-1s-1), sau do6 tang Ién 40-50 (kg m-1s-1)
vao thoi diém 18 gid (Hinh 5).

Sang ngay 25/10 dai van tai am theo déi gié
Pong tang Ién kha nhanh tai Nam BO. Tai thoi
diém 12 gi®, van tai am tai khu virc TRHCM phé
bién trong ngudng 60-70 (kg m-1s-1). Cling tai thoi
diém nay & khu vuc phia Dong khu vurc xuat hién
vung hdi tu 8m véi giad tri tir 80-90 (kg m-1s-1).
Vung hdi tu 4m nay cé xu hudng di chuyén vé phia
Tay, di qua khu vic TP.HCM va dén khu vy bién
gidi Tay Nam BG vao 00 gio ngay 26/10 vdi pham vi
da dwoc thu hep rat nhiéu (Hinh 6).

3.4. Dong thdng

Hinh 7 biéu dién mat cit thing dirng dirng
qua tram Nha Bg, tai vi d6 10,65°N clia gié thang
dirng mod phdng da nhan véi 100 (ms-1) tai mét
s6 thoi diém trong ngay 25 va 26/10/2016.

Tai thoi diém 08 gid ngay 25/10, két qua md
phdng cho thdy sy phat trién rdt manh mé cla
dong thang & khu vyc TP.HCM, téc d6 dong
thdng dat 0,6m/s lién tuc tir d6 cao 0,5 dén
4km. D&n 09 gid, dong thang van tiép tuc duoc
duy tri va phat trién tuy nhién v&i pham vi hep
hon. Dén 18 gio, dong thang khu vyc TP.HCM
da giam han, chi con phat trién & myc do cao
3-4km v&i tdc d6 gidm con 0,2-0,3m/s (Hinh 7).




4. Két luan

Trong bai bdo nay, trén co s& phan tich cac
ban d6 syndp va téi phan tich JRAS5 clia co quan
khi twong Nhat Ban, két hop vdi mé phdong sd
bang mé hinh WRF d6 phan giai cao d3 nghién
clru tim nguyén nhan, co ché gdy nén dot mua
tlr24-26/10/2016 trén khu viec Nam B6 trong do
c6 TP.HCM. K&t qua nghién ctru cho thay nguyén
nhan, co ché gdy mua Ién nay do ranh thdp xich

dao di qua khu virc bdn ddo Ca Mau két hop vdi
hoat déng clia XTND trén khu vuc vinh Bengal.
Khi XTND di chuyén vé huéng Tay Bic, di xa khoi
Nam Bo d3 tao diéu kién cho ddi gié Dong va
Dong Nam hoat déng manh tré lai, mang theo
am tlr bién vao khu vuc Nam Bd. Ciing chinh
qua trinh nay da gay nén nhitng nhiéu dong, tao
nhitng vung hdi tu gid, am, gdp diéu kién thuan
lgi cho mua Ién xay ra.

Moisture transport(shaded), Wmd(vector) AT UDZ24-OCT

Moisture transport(shaded), ’Mmd(vector) AT 06224OCT

LAEES 5

Hinh 5. Vién téi &m va trwd'ng gié 10m vao cdc thdi diém 00 gio, 06 gid, 12 gid, 18 gicr
ngay 24/10/2016
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Moisture transport{shaded), Wind(vector) AT 06Z250CT Moisture transport(shaded), Wind(vector) AT 12Z250CT
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Moisture transport(shaded), Wind(vector) AT 00Z260CT
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Hinh 6. Vién téi Gm va trud'ng gié mue 10m vao cdc thoi diém 00 gid, 06 gid, 12 gid, 18 gior
ngay 25/10/2016
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Hinh 7. M@t cdt thdng ding qua tram Nha Beé, tai vi d6 10,62°N cta gid thdng dirng
mé phdéng*100 (m s-1) tai mét sé thdi diém trong dot mua ngay 24-26/10/2016

=74 || TAP CHi KHOA HQC BIEN POl KHi HAU

S6 13 - Thang 3/2020



L&i cdm on: Bai bdo dwoc hodan thanh nho két qud nghién ciru cia Pé tai khoa hoc va céng nghé cép
co s& “Nghién ciru co ché hinh thanh, phdt trién ciia mét sé hién twong mua I6n bét thwong & Thanh
phd H6 Chi Minh trong 2 nédm 2015-2016”.
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AN INVESTIGATION INTO THE CAUSES OF THE THE HEAVY RAINFALL
AFFECTING HO CHI MINH CITY FROM 24 TO 26 OCTOBER 2016
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Abstract: In this paper, based on the synoptic charts, JRA55 re-analysis maps and high-resolution
simulation (3km) by WRF model with FNL data driven to investigate the causes of heavy rainfall from 24
to 26 October 2016 in the Southern region. The results show that the equatorial low trough which located
above the Ca Mau peninsula interacted to a tropical cyclone in the Bay of Bengal area that induced this
heavy rainfall event . In the early time, the TC locate close Southern region that indicated the northwest wind
direction. And when TC moved away, the dominant wind direction is eastward. This interaction created the
turbulence in the atmospheric circulation and moisture from offshore transported into the Southern region
that causing heavy rainfall for Ho Chi Minh city from 24 to 26 October 2016.

Keywords: Synoptic-dynamical analysis, WRF, heavy rainfall causes, Ho Chi Minh city.
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