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Tém tat: Trong bai bdo ndy si¥ dung cdc bdn doé synép, s6 liéu thdm khéng két hop vdi mé hinh s6 dé phén
gidi cao WRF dé ly gidi nguyén nhén géy mwa dd vao chiéu ngdy 24 va ngay 25 thdng 1 ndm 2020 & khu vurc
Bdc Bo. Két qud nghién ctru chi ra hinh thé thoi tiét va co ché dong luc gdy ra dot muwa dd dién rong nay la
do hoat déng ctia khéng khi lanh (KKL) c6 cwdng @6 manh két hop vdi rénh gié Ty (RGT) va rénh thép tdn
tai trwdc dé & phia Bdc Viét Nam tao diéu kién cho déi luu phdt trién manh hinh thanh cdc con déng, cling
v&i murc béng két xubng thdp khodng 3.500-3.800m dé tao diéu kién thudn loi cho viéc hinh thanh mua rao,
déng va kém theo mua dd trén dién réng gdy thiét lai Ién cho khu vure Bdc Bo tir chiéu ngay 24/1/2020 dén

ngay 25/1/2020.
Tir khéa: Mua dd, WRE Bdc B.

1. M& dau

Mua da |a hién twgng giang thay dudi dang
hat hoac cuc bang cé hinh dang va kich thudéc
khdc nhau xay ra trong thoi gian ngan, kém theo
mua rao, doéi khi cé gid manh. Mua dda hinh
thanh bén trong nhitng ddm may déi lwu (may
déng don 6, da 6, dwdng t6,...) noi ma cd sy bat
6n dinh khi quyén 1&n v&i dong thang manh mé
va ngudn am doi dao. O nwdc ta, mua da cé thé
xay ra & hau hét cac dia phuong trén pham vi c3
nwdc. Noi thuong xdy ra muwa dd nhat 1a & vung
nui hay khu vuce gidp bién, gidp nui, vung dong
bang it xay ra hon. Nguyén nhan chd yéu 1a hau
hét cdc vung mién trén lanh thd nuéc ta déu
nam trong khu vuc ban son dia, cac tinh mién
B&c lai hay chiju tac dong cla cac dot khong khi
lanh manh tran vé, k&t hop vdi hoi tu gié Tay
Nam trén cao gay ra [1, 2].

Dot muwa déa trong hai ngay 24 va ngay 25
thang 1 ndm 2020 xay ra trén dién rong & Bic BO
bao gdm cac tinh: Cao Bang, Bac Kan, Lang Son,
Thai Nguyén, Phd Tho, Son La, Vinh Phuc, Hoa
Binh, Quang Ninh, Ninh Binh, Thai Binh, Thanh
Héa, TP. Hai Phong va TP. Ha N&i vai duong kinh

Lién hé tdc gid: Vii Vidn Thédng
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phd bién tir 0,5 d&n 3cm d3 gay thiét hai nang vé
hoa mau va hu hong trén 12.000 ngdi nha, trong
dé Cao Bang thiét hai ndng nhat vé&i 6.463 ngdi
nha, Bac Kan c6 3.450 ngdi nha huv héng [3].

2. S6 liéu va phuong phap nghién ciru

2.1. 56 liéu

S6 liéu tai phan tich toan cau (FNL) cda Trung
tam dy bao moéi trwong Hoa Ky (NCEP) véi do
phan gidi 0,25x0,25 dé duoc si dung lam dau
vao cho mé hinh WRF trong nghién cltu dot
mua l&n nay [4, 5].

Ban dd syndp cla co quan khi twong Thai
Lan [6], gidn d6 thién khitram Lang (Ha Nbi), s6
liéu quan trac radar Phu Lién (Hai Phong) duoc
st dung, k&t hop véi mé phdng cda mé hinh
s6 tri WRF nham tim hiéu nguyén nhan, co ché
gay mua.

S8 lieu mua tich Ity trén ludi & khu vire Bac
B6 trong dot muwa do Trung tam Du bdo Khi
tuong thdy van Quéc gia cung cap duogc st dung
dé danh gia va phan tich tim hiéu nguyén nhén,
co ché gdy mua.

2.2. Thiét ké thi nghiém

Trong nghién ctru nay s&r dung mé hinh WRF
[4] v&i 2 lwdi 16ng d6 phan gidi tvong &ng la:
9km, 3km. Mién 1 bao phu Bién Déng, m& rong
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dén khoang 30°N nham “ndm bat” dwoc cac
qua trinh quy mé 16n, cu thé |3 s xam nhap cla
khéng khi lanh. Mién 2 v&i dd phan giai cao bao

pht toan bd khu viyc Bic B& nhdm mo phong
dot mua da (Hinh 1). Bang 1 1a bd tham sé vat ly
ctia m6 hinh WRF duorc lwa chon dé mé phong.
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Hinh 1. Mién tinh nghién ctru

Bdng 1. B6 tham s mé hinh

L&p bién hanh tinh MY
Tham sé hoa déi luvu Kain-Fritsch
So db vi vat ly may Goddard GCE (hail, ice)
Blrc xa séng ngan Dudhia
Blrc xa soéng dai RRTM
So d6 dat Noah-MP
Thoi gian mé phdng 72 gio tlr 00 gidr 24/1/2020

2.3. Phwong phdap
Phuong phdp syn6p: Phan tich bdn dd
Synép, cac quan trac dia phwong nham nghién
ctru hoan luu quy mé 1&dn va hinh thé gdy mua.
Phuong phdp mé hinh: S& dung md hinh s6

3. Két qua va thao luan
3.1. Dién bién dot mwa dd

Tong lvgng mua trong hai ngay 24-25/1/2020
& mot s6 tinh thudc Bac BO phd bién tir

tri nghiép vu WRF d6 phan giai cao tai Vién Khoa
hoc Khi twgng, Thly van va Bién déi khi hau véi
dau vao tir s6 liéu FNL mé phong cho dot mua
da nham ly gidi co ché nhiét dong lwc gdy mua.

40-80mm, mot s noi ¢d lwong mua trén
100mm nhu Ninh Binh, Nam Dinh, Phu Ly (Hinh
2). M6t s8 hinh anh dién hinh ghi nhan duwoc vé
dot mwa da & Bac B6 (Hinh 3).
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Hinh 2. T6ng lwvong mua tich dot muwa hai ngdy 24-25/1/2020
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Muwa dd ¢ Tuyén Quang chiéu ngay 25/1
[https://www.moitruongvadothi.vn]

Muwa dd & Méc Chéu, tinh Son La vao trua
ngay 25/1 [https.//thoidai.com.vn]

Mua dd & huyén Ngén Son, tinh Bdc Kan
vao chiéu ngay 24/1 [https://tuoitre.vn]

Muwa dd & huyén Qudng Xwong (Thanh Héa) vao
chiéu téi ngay 25/1 [https://giaoducthoidai.vn]

" . '3'-'.,'
Muwa dé & Ninh Binh vao khodng 17 gi¢r 30
ngay 25/1 [https://plo.vn/do-thi]

Hinh 3. Mét sé hinh dnh vé mwa dé & mét sé dia phwong (Ngubn: Internet)

3.2. Hinh thé thoi tiét gdy mwa da

Théng qua ban d6 khi ap va khuynh huwéng
khi 4p bé mat va cac muc ddng ap trén cao cho
thay, c6 2 dang hinh thé thoi tiét gdy mua rao
va déng kém mua da dién rong xay ra trong céc
ngay 24 va 25/1. Cu thé ngay 24/1, trén ban d6
khi 4p myc mat dat cho thady mot ranh dp thap
6 truc & khoang 23°N-25°N dang bi nén va day
xuéng phia Nam bdi mot khéi khdng khi lanh &
phia Bic (Hinh 4a). Sdng s&m ngay 25/1, khéi
khong khi lanh tiép duc di chuyén xuéng phia
Nam va b3t dau dnh hudng tryc tiép dén thoi

tiét cac tinh Bic Bo (Hinh 4b). Trong khi d6 vao
nhitng ngay trudc dé khdi khdng khi m va dm
dang ton tai trén toan Bac Bo.

Trén ban d6 syndp muc 500mb (tuong
duong vdi d6 cao 5.000-5.500m) trong 2 ngay
24 va 25/1 xuat hién mot nhiéu déng manh
trong dd&i gidé Tay (ranh gié Tay) dang cé xu
huéng di chuyén vé phia Dong (Hinh 4c, d) va
tao ra mét vung hdi tu gié va dd am trén mot
cot khéng khi du day tir mat dat |én dén do cao
khoang 5.000m va cé thé cao hon trén khu vuc
vung nui. Viéc két hop cac hinh thé thoi tiét

TAP CHi KHOA HOC BIEN D01 KHi HAU || =3

$6 13 - Thang 3/2020 ||



mat dat va trén cao nhu d3 phan tich & trén rat
thuan lgi cho viéc hinh thanh cac ddm may dong

=i\

manh gay mwa dong manh keém theo mua da va

Hinh 4. Ban dd syn6p muc bé mdt va va ban dé muec 500mb lic 07 gié ngay 24 (a, c)
va 25 (b, d) thdng 1 ndm 2020 (Ngudn: Co quan khi twong Thdi Lan)

3.3. Nguyén nhén nhiét déng luc gdy mwa da
3.3.1. Phdn tich sé6 liéu thdm khéng

Trén ban d6 thdm sat cao khdng tai tram
Lang, Ha N&i cho thay: Trong ngay 23/1/2020
(Hinh 5a, b) & tang thap ton tai mét |&p nghich
nhiét kha I&n & d6 cao dwdi 1.500m, cé gio Dong
Nam bé mat v&i lwgng 4m rat I&n, tuy nhién, tir
khoang 1.500m dén 6.000m I&p khéng khi rat
kho va dong xiét trén muc 500mb khdng qud
manh (~20m/s), do vay su bat &n dinh khi quyén
(dwgc phan anh théng qua céc chi nhu CIN,

TAP CHi KHOA HOC BIEN DOI KHi HAU
$6 13 - Thang 3/2020

4
——

CAPE, LFC, KINX, PWAT,...) khong phu hop cho
viéc hinh thanh céc cac 8 may dong ddi lvu gay
mua rao va déng (Hinh 5a, b); sang ngay 24/1
(30 Tét), & tang thap (khoang 1.500m) Ién dén
dd cao 6.000m déu rat giau am va dic biét I3
dong siét manh |én dang ké khoang 25-30m/s
(Hinh 4) tao diéu kién cho sy hoi tu trén cao, cac
chi s6 bat 6n dinh khi quyén tuong &ng rat 16n
so vdi ngay 23/1 d3 tao tién dé cho déi lwu phat
trién manh. Ngoai ra, myc bang két (FZL) trong
ngay 23/1 vao khoadng 4.500-5.000m, va khéng
khi & muc nay rat khd, tuy nhién, sang ngay 24




thi muc bang két gidm xudng kha nhanh (vao
khodng 3.500-3.800m) cung véi lwong am &
muc nay lai vé cung doi dao d3 tao diéu kién cho
bang da hinh thanh va “lé&n 1én” nhanh chdéng.
Nhu vay, do su bat 6n dinh cla khi quyén trong
ngay 24/1 bién d&i manh trong thoi gian ngén
va muc bang két kha thap cung vdi I6p khéng
khi & muc nay déi dao 4m d3 tao diéu kién cho
viéc hinh thanh cac con dong kém gié manh va
dac biét la muwa da (Hinh 5 ¢, d). Ngay 25/1, cac
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chi s6 bat 6n dinh khi quyén giam nhanh chéng
va khéng con thuan loi cho déi lwu phéat trién
dé hinh thanh may déng gdy mua rao va mua
da (Hinh 5 e, f). Piéu nay cling dugc cing ¢d
tlr phan tich synép & trén, khéng khi lanh cé
cwdng d6 manh, di chuyén nhanh, tuong tac
véi 16p khi quyén khu viec Bac B6 kha am va
am truwdc dé da tao diéu kién thuan loi cho viéc
hinh thanh mwa rao va déng két hop gay ra dot
mua da trén.
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Hinh 5. Gin dé thién khi tai tram Ldng, Ha Nji cdc ngay 23, 24 va 25 thdng 1 ndm 2020
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3.3.2. Két qud mé phdng cia mé hinh WRF
Trong muc nay s& phan tich két qud moé phdng
trwd'ng mua, tredng gid cling nhu ty 1é xdo trén
hoi nwdc & mot sd thoi diém tai khu vue Bac
BO va mdt s6 tram dién hinh nham khang dinh
thém cho cdc nhan dinh vé nguyén nhan, co ché

23N ~

22N -

21N 1

20N 1

19N 4

18N

102E  103E  104E 105E 106E  107E 108E

gady mua da néu & trén.

Két qua mo phdng lvgng mua tich lly 24 gio
tlr 13 gio ngay 24 dén 13 gi& ngay 25/1/2020
(Hinh 6 a) cho thdy mé hinh WRF d3 mé phong
kha t6t cd dién mua va lvgng mua cho khu vy
Bac Bo (Hinh 6 b).
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Két qua mé phdng trudng gid muec 850mb
ngay 23/1 cho thay ring: O khu vuc Béc Bd chu
yéu a gié Tdy Nam (Hinh 7 a, b). Sang ngay 24 khi
khdng khi lanh manh xam nhap xuéng phia Nam,
trwdng gié muyc 850mb déi sang hudng Nam va
Pong Nam tao nén vung hdi tu & khu vuc bién
gidi phia Bic nuwéc ta (Hinh 7 ¢, d) d3 tao diéu
kién cho dong thang phat trién rat manh.

M3t cit thang dirng qua mot s6 tram & Bac
B cla gid thang ding trong ngay 24/1/2020
cho thay, tai cac thoi diém trua, chiéu va toi sy
phat trién rat manh mé cla dong thing & mét
s6 tram trén khu virc Bic Bo téc dd dong thing
dat 0,6m/s lién tuc tir d6 cao 0,5 dén do6 cao 4km
(Hinh 8). Dong thang rat manh va phét trién trong
mot thoi gian rat ngdn cung véi nén nhiét bé mat
am va 4m trudc dé d3 hinh thanh nén nhirng
dam may doéng ddi luu sdu & Bac BO tir trwa ngay
24/1. Hinh 9 biéu dién ti 1& xdo tron hoi nudc
dang da (Qg) theo kinh d6 tai mot s6 thoi diém
trong ngay 24/1/2020 tai Bac Kan (22,15°N), Thai

=% || TAP CHi KHOA HQC BIEN pOI KHi HAU
|

b)
Hinh 6. Lurong mura tich Iy 24 gio» mé phdng (a) va quan trédc (b) tir 13 gicr ngdy 24 dén 13 gior
ngay 25/1/2020 (Ngudn: Trung tdm DBKTTVQG)

Nguyén (22,6°N) va Ha Noi (21,09°N) cho thay
thoi diém trua, chiéu t8i ngay 24/1 trong cac
dam may déng d6i lvu sdu chira rat nhidu nudc
& dang bang d4 vdi Qg dat dén 1g/kg (vung dd)
& d6 cao trén 3.000m tai mét s6 khu vye & Bac
BO. Piéu nay rat phlu hop vdi s6 liéu tham sat cao
khéng vé muc bang két (Hinh 5).
4, Két luan

K&t qua phan tich ban d6 syndp, sé liéu thdm
khdng két hop vdi mé phdng md hinh sé dd
phan gidi cao WRF cho dot mua da trong hai
ngay 24 va 25 thang 1 nam 2020 trén khu vuc
Bac BO cho thay nguyén nhan, co ché cla dot
mua nhu sau: Do KKL cé cwdng dd manh két
hop v&i RGT va ranh thap ton tai & Bac Bo tao
diéu kién cho dong thang phat trién manh cung
v3i ngudn dm doéi dao thuan lgi cho cadc ddm
may doéng phat trién, dac biét muc bang két ha
xuéng thap khodng 3.500-3.800m d3 gay ra dot
mua rao, dong kem theo mua da nay.
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Hinh 7. Trudong gié tai muec 850mb mét sé thoi diém ngay 23/1/2020 va 24/1/2020 khu vuc Bdc B6
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Hinh 8. Mt cdt thdng dung qua mét s6 tram Bdc Kan (22,15°N), Thdi Nguyén (22,6°N ) va Ha Noi
(21,09°N) ctia gié thdng dirng x 100 (m/s) & mét sé thoi diém trong ngay 24/1/2020
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Hinh 9. Ti Ié xdo trén hoi nwdc dang dd (Qg) theo kinh d6 tai mét sé thoi diém trong ngay 24/1/2020
tai Bac Kan (22,15°N), Thdi Nguyén (22,6°N ) va Ha Néi (21,09°N)

TAP CHi KHOA HOC BIEN P8I KHi HAU
S$6 13 - Thang 3/2020

9
—



Tai liéu tham khdo
Tai liéu tiéng Viét
1. Tran Céng Minh (2003), Khi twong synép nhiét déi, Nha xuat ban Dai hoc Quéc gia Ha Noi.
2. Tran Cdng Minh (2005), Khi tugng va khi hdu dai curong, Nha xuat ban Dai hoc Quéc gia Ha Noi.
3. Van phong Ban chi dao Trung uvong vé Phong chéng thién tai, Tong cuc Phong chdng thién tai.
Tai liéu tiéng Anh

4. Skamarock, W.C., J. B. Klemp, J. Dudhia, D. O. Gill, D. M. Barker, W. Wang, and J. G. and Powers
(2005), “A description of the Advanced Research WRF version 2”, NCAR Tech. Note TN-468 STR, 88
pp.

5. NCEP FNL Operational Model Global Tropospheric Analyses, https://rda.ucar.edu/datasets/
ds083.0/.

6. https://www.tmd.go.th/en/weather_map.php

AN INVESTIGATION INTO THE CAUSES OF THE HAILSTORM OVER
THE NOTHERN VIET NAM FROM 24™ TO 25™ JANUARY 2020

Nguyen Van Thang, Truong Ba Kien, Tran Duy Thuc, Vu Van Thang
Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: In this paper, based on the synoptic charts, sounding, data analysis and high-resolution
simulation (3km) by WRF model with FNL data driven to investigate the causes of the hailstorm from 24" to
25" January 2020 over the Northern Viet Nam. The results show that the penetration of strong and rapid
cold surge into the Nothern Viet Nam associated with westerly trough, pre-existed low trough and upper
convergence as well as lower freezing level that are favored for thunderstorms development. These intense
thunderstorms caused heavy rainfall over the Northern region. In particular, the serveve hailstorms occurced
in 24 afternoon and 25" morning that caused huge damage for this area.

Keywords: Hailstorms, WRF, Nothern Viet Nam.
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