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Nghién ciru thanh 13p ban do6 mua gio' tir nguon dir liéu khi tirgng mé phuc vu phin
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Tém tit:

Nghién ciru vé lii quét va cdc tai bién dia chdt dd c¢6 nhiéu cong trinh tdp trung vao viéc phdn tich
nguy co khong gian. Cdc cong trinh nghién ciru theo dlen bién thoi gian cua thién tai hién con han ché do
thiéu dit liéu miea gio. Cdc dir liéu muwa tir tram quan trdc truyén thong khong phan anh dwoc pham vi anh
hiwong rong cua thién tai va thwong c6 mdt do khong gian khéng déu va thwa ¢ vimg niii. Bai bdo nay dé
xudt mgt phuong phap tiép cdn méi, sir dung ngon ngit ldp trinh R dé khai théc, xit Iy va hiéu chinh dit liéu
tir cdc nguon khi twong mé, nham thanh ldp ban do mua gio lich sw. Phwong phdp nay dwoc ap dung thie
nghiém cho ba s kién mua cuc doan tai khu viee mién niii phia Bdc, bao gom: (1) Sw kién lii quét ngdy
01/08/2025 tai Pién Bién va Son La; (2) Su kién lii quét ngay 18/05/2025 tai Tuyén Quang va Bdc Kan; va
(3) Su kién lii quét ngay 05/08/2023 tai Yén Bdi va Lai Chdu. Két qua nghién ciru cho thay, cwong do va
pham vi mua gic bién doi rdt nhanh. Cwong do mua gio cuc dai thuong 1om hon 60mm, va nhitng vi tri ¢é
cwong do mua nay thuwong la nhitng noi chiu thiét hai ndng né nhat. Pdc biét, pham vi dnh hiong ciia cdc
tran li quét thuong trung khdp voi pham vi tich lity lwong mua trong 24 gio vuot quda 200mm. Quy trinh
thanh lgp ban dé dién bzen mua gio' cho phép nhan dién pham vi anh huong cua thién tai lii quét phu hop
Véi cdc thiét hai thuc té, va la co s¢ dé xdy dung cong cu thu thap dit liéu xdc dinh cdc ngueong canh bdo
lii quet.
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Abstract:

Research on flash floods and related geological hazards has often focused on spatial hazard
assessment. However, studies on the temporal evolution of such disasters remain limited, primarily due
to the lack of hourly rainfall data. Conventional rain gauge stations fail to capture the full spatial extent
of disaster impacts and are typically unevenly distributed, especially in mountainous regions. This paper
proposes a novel approach using the R programming language to retrieve, process, and calibrate open-
access meteorological datasets in order to generate historical hourly rainfall maps. The proposed
method is tested on three extreme rainfall events in Northern mountainous Vietnam: (1) the flash flood
on August 1, 2025 in Dién Bién and Son La; (2) the flash flood on May 18, 2025 in Tuyén Quang and
Bdc Kan; and (3) the flash flood on August 5, 2023 in Yén Bdi and Lai Chdu. Results indicate that both
the intensity and spatial distribution of hourly rainfall change rapidly. Peak hourly rainfall intensities
often exceed 60 mm, and the locations experiencing such rainfall levels are typically those suffering the
most severe damage. Notably, the spatial extent of flash flood impacts generally overlaps with areas
where 24-hour accumulated rainfall exceeds 200 mm. The workflow for generating hourly rainfall
evolution maps provides a reliable basis for delineating disaster-affected areas in alignment with actual
damage observations. It also serves as a foundation for developing data-driven tools to establish
quantitative thresholds for flash flood early warning systems.
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1. Giéi thiéu
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L1 quét 1a mot trong nhitng loai hinh thién tai nguy hiém, pham vi anh hudng rong
va khé du béo cho cac khu vuc ddi nai, dic biét & nhiing vung c6 dia hinh dbc, mat do
song subi day dac [1,2]. Bén canh do, dit liéu quan tric mua tai tram & mién nui phia Bic
con thua, chua du dé phan anh tinh cuc bd cua cac tran mua cuc doan. Hon nira, cac
nghién ctru hién tai chil yéu tap trung vao phan tich nguy co khong gian dua trén cac yéu
t6 dia hinh, dia chét va thay vin [3-8], trong khi viéc nghién ctru dién bién theo thoi gian
con han ché do thiéu dix liéu mua theo gio.

Céc hinh thé thoi tiét nhu xody thudn nhit d6i, hoi tu gi6, hay tuong tac gitta 4p
thap nong va khong khi lanh déu dong vai tro quyét dinh trong viéc tao ra mua 16n [9].
Bién d6i khi hau dang lam gia tang tan suat cac sy kién mua cyc doan, dién ra nhanh, gay
ra cac tran 1ii quét nghiém trong, dién hinh nhu tai Dién Bién, Son La (01/08/2025), Tuyén
Quang, Bic Kan (18/05/2025) va Yén Bai, Lai Chau (05/08/2023). Do d, viée phat trién
cac cong cu cho pheép mo phong chinh xac su thay d6i ctia lugng mua theo khong glan va
thoi gian 1a nhu cau cép thiét dé nang cao hiéu quéa cong tac canh bao va Gng pho véi li
quet.

Céac ngudn dir liéu vién tham hién nay dang cung cip giai phap tong quat cho nhiéu
khu vue, véi khad nang vuot tréi vé pham vi bao trum va kha nang cap nhat lién tuc [10,11].
Céc san pham nhu GPM (Global Precipitation Measurement), CHIRPS (Climate Hazards
Group InfraRed Precipitation with Station data), hodc cac hé thdng cung cip dit liéu
online nhu NASA Giovanni, Google Earth Engine, hay Climate SERVER da m¢ ra co
hoi khai thac thong tin mua ¢ do phan giai cao vé khong gian va thoi gian. Voi cong nghé
vé tinh quan sat tai nguyén moi truong khong ngumg phat trién, két hop v6i nhitng ngudn
dit liéu mo rat 1on mang lai nhiéu co hoi méi dé cai thién do chinh xac va d¢ phén giai
ctia dit liéu ban dd phan bd lugng mura, gitip xem xét van dé theo ca khong gian va thoi
gian. [12] di tap trung vao viéc phat trién bo co so dir liéu khong gian gdm cac ban dd
lwong mua gio lich sir dya vao bo dit liéu ERAS két hop véi cac thong tin nhu dia mao,
dia chat va sir dung dat [13] dd ap dung phan tich phén cum cho dir liéu mua, dong gop
nhitng h1eu biét m&i vé phan bd khong gian va bién thién ctia lugng mua hang thang, hd
trg quyét dinh trong quan 1y tai nguyén nude. [14] da xem xét xu thé mua va nhiét do,
nhin manh su can thiét phai hiéu rd bién d6i khong gian va thoi gian nham nang cao do
chinh xéc ctua duy bdo mua. Dic biét, viéc st dung $6 liéu radar thoi tiét két hop véi cac
thuat toan hoc may dé phan tich va du bao mua, [15] di tao thanh mot bd cong cu du bao
mua gio hiéu qua. Viée 1ap ban d6 phan bd lwong mua gio 1a mot bude cuc ky quan trong
va can thiét, ¢é ning cao hiéu qua cong tac canh bao va tng pho véi 1i quét tai cac khu
vuc d6i nti cua Viét Nam.

Bai bao nay tap trung vao viéc thiét 1ap mdt cong cu thanh 1ap ban dd mua gio cho
khu vuc mién niii phia Bac bang cach khai thac cac ngudn dir lidu khi tuong mo tir vé
tinh. Viéc khoanh vung mua lich str nay gitp xem xét lai ving anh hudng cua thién tai 1d
quét, va 1én phuong an nhanh cho viéc ing pho ctru trg cho nhitng khu vuc bi anh hudng
ctia thién tai. Nhom nghién ctru sir dung ngén ngir 1ap trinh R dé xay dung mét quy trinh
tw dong hoa vi¢c thu thap, xur Iy va hi¢u chinh dir li€u, tir 6 thanh 1ap cac ban dd mua
gio lich su.

2. Dir liéu va phwong phap nghién ciru
2.1. Thu thdp dién bién va pham vi anh hwéng ciia lii quét

Vi tri thi¢t hai dugc thu thap tir cac bao cao thi€t hai cia VP BCH PCTT Son La,
Dién Bién, Tuyén Quang Bic Kan (2025), BCH PCTT huyén Than Uyén va Mu Cang
Chai (2023) duoc lua chon trong 3 sy kién sau:
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a./ Muwa lon gdy lii quét rang sang ngay 1/8/2025 tai cac khu vuc Pién Bién Pong
(Dién Bién) va Song Ma (Son La)

Tir dém ngay 31/7 dén rang sang 1/8/2025, mua giong trén dién rong khién muyc
nude trén cac song sudi khu vuc Dién Bién Dong (Pién Bién) va Song Mi (Son La) dang
nhanh gay ra 1t quét trén nhiéu séng sudi. Trong d6 myc nude tai tram thiy van Xa La
trén song Ma (xa Chleng Khuong) vuot bao dong cap 3 lakhoang 28.370 cm, tang 220 cm
s0 v6i mirc nguy hiém, tiép tuc ting manh vao budi chidu 1/8. Theo sé liéu tir Pai khi
tuong thuy van tinh Dién Bién, trong 12 gio (tir 21 gid ngay 31/7 dén 9 gid ngay 01/8),
khu vuc Dién Bién Pong dd c6 mua to dén rat to nhu tai Phi Nhir 2262,8mm, Na Son 1
1a 250,6mm. Mua 16n tip trung hinh thanh tir twong téc giita ap thap nong phia Tay va
khong khi lanh kich thich sy phat trién cua cac dai may dbi luu, gdy mua cuong do cao
va cuc bg cho khu vuc Dién Bién Dong (Dién Bién) va Song Ma (Son La) tir 19 gio ngay
31/7 dén 7 gid ngay 1/8 da gay thiét hai nghiém trong vé ngudi va tai san. Vi tri cac diém
bi anh hudng do 1i quét dugce thé hién tai hinh 1 va méc do thiét hai dugc mé ta trong
bang 1.
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Hinh 1. Ban dé vi tri cdc diém bi anh hL{é’ng do lii qué,t tai khu vuc Dién Bién va Son La ngay 1/8/2025,
kem hinh anh lii quét lam ngdp nhiéu nha ven suoi tai xa Na Son, Dién Bién Pong (Dién Bién)
b./ Mwa I6n gdy lii quét ngay téi ngay 17/5/2025 tai khu vuec thi tran Na Hang va Chiém
Héa (Tuyén Quang) va tai Ba Bé (Bdic Kan)

Mot con mua 16n hinh thanh tir twong tac giira 4p thap nong phia Tay va khong khi
lanh gay mua cuong d6 cao ¢ hudng di chuyén tir Tay (khu vyc Bic Quang - Ha Giang)
sang Pong (khu vuc Ba Bé - Bic Kan). Luong mua tinh tir 19h ngay 17/5 dén 3h ngay
18/5 ¢6 noi trén 150mm nhu Tén Lap (Ha Giang) 167mm, Na Hang (Tuyén Quang)
232mm, Yén Duong (Bic Kan) 214mm. Tir 20h dén 23h dém 17/5, tai thi trin Na Hang
(Tuyén Quang) c6 mua rat to v6i luong mua do duoc tai tram Nha Dinh Pap 235mm, ¢
noi ghi nhan lwong mua 1én téi 312mm. Sau con mua 16n kéo dai dd khién nhiéu tuyén
dudng & thi trAn Na Hang ngp sau, 1am xuat hién nhiéu diém sat 16 trén tuyén dudng QL
279, dat d4 chin ngang dudng giy 4ch tic nhiéu gio tai déo Lai, Phuc Son, Chiém Hoa.
Tinh Ha Giang c6 3 nha bj sat 16 taluy; tinh Bic Kan c¢6 57 nha bi hu hai, 7 cau bj troi,
hu hong do lii quét. Pic biét, vao luc 23h45 phat ngay 17/5/2025, mot tran 1i quét két
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hop la bun da c6 cuong do manh da xay ra tai cac xd Yén Duong va Déng Phtic thudc
tinh Bic Kan, gdy ra nhimg thi€t hai nghiém trong, bao gdm ca ton that vé& nguoi va tai
san. Vi tri cdc diém bi anh huong do 1ii quét dugc thé hién tai hinh 2 va murc do thiét hai
dugc mo ta trong bang 1.
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Hinh 2. Ban do vi tri cdc diém bi anh hudng do lii quét tai khu vue Tuyén Quang va Bic Kan to”:i ngay
17/5/2025, kem hinh dnh nudc chday nhu thac trén dwong o thi tran Na Hang lam ngdp nhiéu tuyen duwong
c./ Muwa 16m gdy lii quét téi ngay 5/8/2023 tai khu vuc xd Ho Bon, Lao Chadi (Mu
Cang Chai, Yén Bdi) va xa Ta Mung, Khoen On (Than Uyén, Lai Chdu)
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Hinh 3. Ban do Vi tri cac diém bi anh hwong do lii quét tai khu vic Than Uyén (Lai Chau) va Mu Cang
Chai (Yén Bai) dém ngay 5/8/2025, kém hinh danh lii quét va sat lo dat khu vuc xa Ta Mung

Khoang 18h00 ngay 5/8/2023, m{t ddm may gidng hinh thanh do hoi tu gi6 trén cao
0 phia Bong anh huong truc tiép trude tién to1 khu vue trung tam thi tran Mu Cang Chai,
mo rong dan va c6 xu hudng di chuyen vé phia Tay. Khoang 23h30’, sat 16 kém theo 1t

quét xuat hién ¢ khip noi trong xa Ho Bén, dién va mang ludi thong tin lién lac mét tin
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hi€u, moi nguodi phai tu tim noi an toan dé tranh tra. Tram quan tric mua tai HO Bon da
ghi nhan lugng mua trude va sau thoi diém xay ra Ili bun d4 tai khu vuc kha 16m tir 41,8mm
(03/8/2023) dén 163,4mm (ngay 06/8/2023) [16]. Quan sat trén anh vé tinh Google Earth
két hop cac anh chup tir UAV cho thiy pham vi anh huéng cta mua 16n con dé lai cac
vét sat 10 16n trén suon ddi nai & cac xa Lao Chai, xa HO Bén, xi Ta Mung va xa Khoen
On. Theo ghi nhan tir cic BCH PCTT huy¢n Than Uyén va Mu Cang Chai thi day ciing
1a nhirg x3 chiu thiét hai 16n nhat do anh huéng ciia mua 16n ngay 5/8/2025. Vi tri cac
diém bj anh huong do 1i quét duoc thé hién tai hinh 3 va mirc d6 thiét hai dugc mo ta
trong bang 1. ,
Bang 1. Danh muc cac diém bi anh huong do thién tai lii quét trong 3 su kién lii quét & trén

TT | Vitrixuithiénlda | Thoi diém hinh Thiét hai
quét thanh
1 | x& Chiéng Khuong, 2025-08-01 03:00 | muc nudc trén séng Ma vuot bao dong céap 3,
Séng Ma doan duong QL 12 tai Song Ma ngap tur 1,4—
1,6 m
2 | thi trin Song M3 2025-08-01 03:00 | duong tir Dom Cang dén Pung Banh ngép sau
dén 2 m, c6 14p hoan toan khoang 10 ban
3 | cac xa Pung Banh, 2025-08-01 03:00 | khoang 18 ban lang bi cd 1ap hoan toan, c6 noi
Chiéng So, Chiéng ngap sdu dén 2 m
Khoong
4 | xd Muong Lan, S6p | 2025-08-01 03:00 | 4 ngdi nha bi cudn troi
Cop
5 | xd Xa Dung, Pién 2025-08-01 01:00 | 3 ngudi chét & ban C D&, 2 ngudi bi lii cudn &
Bién Dong ban Hang Pa Xi, 3 ngudi bi 1ii cudn & ban
Chéng Su A; 3 ngudi bi lii cudn & ban Tir Xa B
6 | xa Tia Dinh, Dién 2025-08-01 01:00 | ban Tia Dinh 2 ¢ nhiéu diém sat 1&; 1 ngudi &
Bién Pong ban Hang Tay mét tich do 1 cudn
7 | thi trin Na Hang 2025-05-17 20:30 | nhiéu tuyén dudng & thi trin Na Hang ngép sdu
8 | xd Phuc Son, Chiém | 2025-05-17 20:30 | gdy thiét hai vé nha &, va nhidu dién tich san
Hoéa, xa Thanh xuit néng nghiép
Tuong huyén Lam
Binh
9 | x4 Yén Duong va 2025-05-17 23:30 | 4 nguoi ta vong va 2 ngudi bi thuong
Pong Phuc, Ba Bé
10 | xa Ha Hiéu, xa Phuac 2025-05-17 23:30 | co tdi S cay cau cung, 2 ciu treo, 2 tran lién hop
Loc, xi Pia Linh va 3 ke bén sudi bi hu hong
huyén Ba Bé
11 | Cao Bing 2025-05-18 00:00 | c6 47 nha bi sat 16 taluy
12 | xa Lao Chai, H6 Bén, | 2023-08-05 23:00 | sat 15 nhiéu doan QL32, 48 nha dan bi sap d6
Khao Mang, huyén hoan toan, khu tru s xd, Tram Y té, Trudong
Mu Cang Chai T}'éu hoc, THCS xa Hb Bén bi anh hudng nang
né
13 | xa Khoen On, Ta 2023-08-05 23:30 | 4 nguoi thiét mang va 3 ngudi bi thuong, 25 nha
Mung, Muong Mit, dan bi anh huong, khoang 150ha lta bi vui lép,
Muodng Kim huyén trong d6 trén 80% dién tich khong thé khoi
Than Uyén phuc.

2.2. Thu thdp dir liéu khi twong mo

Dé hd tro cac nghién clru vé li quét va cac hién tuong thoi tiét cuc doan, céc nguén
di 1iéu mo dugce phan loai thanh hai nhém chinh: dir li¢u v¢ tinh két hop da xu ly va dir
liéu quan tric cta cac to chtrc khi twong. Vi nhém dir liéu vé tinh, GPM, CHIRPS va
ERAS5 c6 thé cung cap dit liéu mua toan cau v6i do phéan giai cao (0.1°x0.1°) va co thé
truy cap theo gio hodc 30 phut. Gan déy, viéc két hop gitta ude tinh lugng mua dya trén
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vé tinh dang lu6i ciia NASA va NOAA véi dit liéu tram do da dugc tan dung dé xﬁy dung
cac mo hinh khi hiu dang ludi c6 d6 phan giai cao (0,05°) va c6 thé loai bo sai s6 h¢
thong. Bai bao nay sir dung cic nén tang dir liéu khi tuong mé Open-Meteo 1a mot nén
tang da tich hop va xt 1y dit liéu tir nhidu mo hinh thoi tiét uy tin nhu ECMWF IFS,
ERAS va CERRA, cho d¢ phan giai tir 9-11km (~0.1°) ddm bdo tinh chinh xac va tin cdy
clia dit li¢u. Nén tang nay dugc thiét ké 1y dir liéu dya vao két ndi API JSON dé dé dang
truy cap dur liéu thoi tiét theo gio, bang cach cung cap toa do dia ly (h¢ toa d6 WGS84),
khoang thoi gian can cung cap dit liéu va mai gid ma khong can thong qua cac quy trinh
phtre tap nhur dang ky str dung API key hay cung cap thong tin the tin dung. Open-Meteo
hoat dong dua trén triét Iy phan mém ngudn mé, véi toan bo mi ngudn c6 san trén GitHub
theo gidy phép AGPLv3. Do d6, nhom nghién ciru da str dung ma ngudn nay két hop véi
ngdn ngit phan tich dir liéu R dé xu 1y dit liéu va 1ap ban dd, hudng t6i tao thanh mot bd
cong cu thu thap dir liéu tu dong.

Céc s6 liéu thu thap tir hé théng c6 tan sudt 1 gio/ 1an gom céc thong sd: toa do dia
Iy cac diém ludi cho toan bd mién nui phia Bic voi khoang cach (~0.1°), thoi gian, nhiét
d6 khong khi, lugng mua, tbe d6 gio, do am mat dat. CAu tric API ciia Open Meteo gdm
chudi thong sO nhu sau: https://archive-api.open-
meteo.com/v1/archive?latitude=[ Vido]&longitude=[Kinhd{]&start date
=&end_date=hourly=temperature 2m,precipitation,rain,soil _temperature 0 to 7cm,wi
nd_speed 10m.

Dé kiém tra va danh gia mirc d chinh xéc theo thoi gian ciia dién bién mua, cac dir
liéu mua thu thap duoc danh gia so sanh véi 2 nguodn dit liéu khéc thu thap tir dé tai
DTDL.CN.78/21 la: dir liéu quan tric mua tai tram (ctia Vrain) va dir li€u radar thoi tiét
lay tir ngudn cta Ventusky (hinh 4 va 5). Dir liéu thu thap qua Open Meteo API so sanh
vo1 dir liéu tai cac vi tri lép dat tram do mua theo thoi gian cho théy dién bién kha tuong
ddng [17] va thé hién chi tiét theo gio trén cac hinh 7, 9 va 11. Tai cac thoi diém ghi nhan
mua 16n tai tram thi dit liéu Open Meteo API cho thay thip hon mot chiit xong vé tong
cong don luong mua trong mot khoéng thoi gian ngan thi khong nhan thiy sai sd.

L oungangp | & Premium myNentusky VE tang website:

Hinh 4. Khu viee xudt hién may giong dién rong di Hinh 5. Khu viee mdy giong cuc bé di chuyén tir phia
chuyén tir phia Tdy sang Péng dang c6 chi s6 phan Péng sang Tdy dang c6 chi s6 phan xa radar I6n tai
xa radar lon tai khu viee Ham Yén, Tuyén Quang lic khu viee Mu Cang Chai, Yén Bai luc 19h00 ngay
22h00 ngay 17/05/2025 (nguon Ventusky) 5/8/2023 (nguon Ventusky)

2.3. Xi¢ Iy va thanh lgp bin do mwa gio
Hudng t61 viée xay dung mot cong cy ma nguon m& phuc vu thanh 1ap ban d6 mua

gio, viéc thiét 1ap mot quy trinh chuan 1a rat can thiét. Quy trinh nay dam bao dir liéu
duogc thu thap, xir Iy va xdy dung ban dd mot cach thdng nhét, giam thiéu sai sot va ting
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kha nang so sanh gitra cac sy kién. Thay vi xtr ly dir liu ro1 rac, quy trinh cung cap khung
1am viéc c6 hé thong: tir khau thu thap dit liéu mua dau vao, t6 chuc thanh dang ludi
khong gian — thoi gian, dén cac budc ndi suy, hién thi va xuét ban do. Quy trinh xr 1y va
thanh 1ap ban d6 mua gid dugc thuc hién qua 7 bude (hinh 6) hoan toan bing phin mém
R két hop v6i cac goi cong cu san c6 nhu jsonlite, httr, dplyr, xts, ggplot2, geom raster,
shapefile.

Tao i khdng gian cho khu
virc nghién clru (grid_point)

Tai diF liéu khi tirong theo
phwrerng thirc API

v

dang Jsan

!

Xac dinh lirgng mura gicr
tirng thivi diém

!

V& ban d6 mura gitr tirng thai
diém xac dinh

v v
V& chudi ban d6 muwa gio lién V& ban do cong ddn lrong
tiép mura giey

Hinh 6. Quy trinh xu ly dir li¢u va thanh lap ban do muea gio

2.4. Phan tich sy anh huong cia dién bién mwa gio t6i sw hinh thanh lii quét qua so
liéu ghi nhgn vé thi¢t hai

Phuong phap phan tich sy anh huong cua mua gio dén 1 quét dugc thuc hién thong
qua hai huéng tiép can bo sung: ddi chiéu sy kién va so sanh khong gian. Déi chiéu cac
chudi mua gio voi thoi diém xay ra 1t quét nham xéac dinh cac dang phan bd ciia mua tai
cac tram khu vuc xuét hién 1t quét trudc thoi diém xay ra thién tai. Khi d6 cac thoi diém
xay ra thién tai dugc xac dinh 13 thoi diém luong mua gio 16n nhat duoc ghi nhan (2025-
08-01 03:00 tai tram Muong Luan; 2025-05-17 23:30 tai tram Yén Duong; 2023-08-05
23:00 tai tram Khoen On). Bén canh d6, so sanh khong gian nhin manh viéc d6i chiéu
ban d6 phan bd mua véi ban dd cac diém ghi nhan thiét hai, qua d6 kiém tra xem vj tri
cac khu vuc chiu anh hudng 1ii quét ¢ tring khép véi ving mua cuong do cao nhit trong
chudi gio hay khong. Dé xac dinh ca viing bi anh hudng va ving khong bi anh huong, bai
bao nay di xtr 1y dit liéu va so sanh khong gian dbi véi toan bo khu vyc mién nai phia
Bic. Su két hop giira hai phuong phap nay vira lam rd m01 quan h¢ theo thoi gian, vira
khang dinh vai tro chi phdi cta khong gian, tir d6 cung cap bang ching khoa hoc dé xdy
dung cac ngudng canh bao mua gid gin truc tiép véi rui ro thiét hai do 1i quét.
3. Két qua thanh 1ap ban dd muwa gio' cho mot sb sw kién li quét
3.1. Ngay 31/07/2025 dén 01/08/2025

Theo sé liéu quan tric tai tram Muodng Luan (Pién Bién Pong - ddu ngudn song
Mai) con cho thdy muwa con dién ra lién tuc nhidu ngay trudc khi xay ra lii quét. Luong
mua gid lién tuc kéo dai trong 23 gid (bat dau tir 05:00 ngay 31/07/2025) va 1én nhat vao
luc 03:00 ngay 01/08/2025 dat 45mm/ gio.
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Thoi lueng muwa gid tai tram Mudng Luan, 2025-08-01 03:00:00
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Hinh 7. Dién bién mua gio tai tram Muwong Ludn (Dién Bién Péng)

Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-07-31 19:00:00 Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-07-31 21:00:00
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Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-07-31 23:00:00 Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-08-01 01:00:00
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Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-08-01 04:00:00
235N Ban do mua gio tai Dien Bien Dong - Song Ma luc 2025-08-01 07:00:00
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Hinh 8. Ban d6 chudi phdan bo mua gio' khu viee mién niii phia Bdc tie 19:00 ngay 31/07/2025 d@én 07:00
ngay 01/08/2025

Ban dau khu vuc Dién Bién, Son La hinh thanh cac diém may giéng dién nho hep
v6i lwgng mua khoang 30mm/gid bit du tir khoang dau gid chiéu ngay 31/07/2025. Cang
vé chiéu mua 16n hon do tuong tac giira 4p thap nong phia Tay va khong khi lanh kich
thich sy phat trién cua cac dai miy ddi luu, gdy mua cudng do cao va cuc bo. Pi may
giong c6 xu hudéng dich chuyén dan tir phia Tdy sang Pong va 16n dan hinh thanh thanh
mua dién rong toan bd khu vuc tinh Dién Bién va phia Tay Son La. Thoi diém 23:00
31/07/2025 lwong mua bat dau hinh thanh rd hon trén dién rong thé hién rd trén hinh 8.
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Hién tuong mua dién rong ndy dién ra kha dai va lién tyc trong khoang tir 23:00
31/07/2025 dén 07:00 01/08/2025. Luong mua gid tai 1on nhat ghi nhan theo sd liéu thu
duoc tir Open Meteo API tai khu vuc Pién Bién, Son La 1a 62mm/ gio.
3.2. Ngay 17/05/2025 dén 18/05/2025

S liéu quan trc tai tram Yén Duong (huyén Ba Bé, Bic Kan) con cho thiy mua
con dién ra lién tuc 2 ngay hom trude khi xay ra 1ii quét. Lwgng mua gio lién tuc kéo dai
trong 62 gid (bat dau tr 10:00 ngay 15/05/2025) va 16n nhét vao luc 23:30 ngay
17/05/2025 dat 80mm/ gio.

L{ bun da tai tram Yén Duong. Ba Bé, Bac Kan, 2025-05-17 23:30:00
80 -

400
-G
£ a
£ 300 3
E s
40 o
E, zuué
< o
g g
420 =
1005
| L -
0 C s . — BB B [ - - - I, 0
May 12 May 14 May 16 May 18 May 20
Thoi gian (gio)
r 2 2 r
N P . A Pe ’ N g A ~ 7 , A P
Hinh 9. Luong mua gio tai tram Yén Duong, Ba Bé trude thoi diém lii bun da xuat hién
- Bando:mua gio tal Ham 'Yen luc 2025-0>-17+12:00:00 Ban do mua gio tai Ham Yen luc 2025-05-17 20:00:00
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Hinh 10. Ban do chudi phin bé miea gio khu viee mién nii phia Bdc tir 19:00 ngay 17/05/2025 dén 00:00
ngay 18/05/2025
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3.3. Ngay 05/08/2023 dén 06/08/2023

S6 liéu quan trac tai tram Khoen On (huyén Than Uyén) cho thdy mua dién ra lién
tuc nhidu ngay trudc khi xay ra 1ii quét. Luong mua gio lién tuc kéo dai trong 6 gid (bat
dau tir 12:00 ngay 05/08/2023) va 16n nhit vao lac 18:00 ngay 05/08/2023 dat 75mm/ gid
va xuét hién 1ii bun d4 lac 23:00.

L quét tai H& Bén (Mu Cang Chai) va Ta Mung (Than Uyén), 2023-08-05 23:00:00
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Hinh 11. Dien bién mua gio tai tram Khoen On (Than Uyén)
Ban do mua gio tai Ho Bon - Mu Cang Chai luc 2023-08-05 15:00:00 Ban do mua gio tai Ho Bon - Mu Cang Chai luc 2023-08-05 17:00:00
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Hinh 12. Ban do chuoi phan bo muwa gio khu vic mién nui phia Bac tw 15:00 ngay 05/08/2023 deén 01:00
X
ngay 06/08/2023
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3.4. Thdo ludn

Su hinh thanh 1 quét ¢ khu vuc mién ndi 14 mot hién tuong phuc tap, phu thudc
vao ca yéu t6 thoi gian (ddc diém mua) va cac yéu td khong gian (dia hinh, dia chit, tham
phu thuc vat va sir dung dat). Cac sy kién 1 quét trong nghién ctru nay duoc xac dinh 1a
do céc hinh thé thoi tiét gy mua 16n trong thoi gian ngén, dién hinh 1a cac d6i hoi tu gio
trén cao hodc twong tac gitra ap thap nong phia Tay va khong khi lanh. Do cuong d6 mua
rat 16n va thoi gian mua ngin, duong nhu cac yéu t6 khong gian dong vai tro thir yéu
trong viéc kich hoat 1ol quet so voi yeu t6 lwong mua. Nguoc lai, di voi cac hinh thé thoi
tiét gy mua dién rong keo dai nhu béo va hoan luu bao (chua dugc xem xét trong nghién
ctru nay), yéu t6 khong gian s& c6 anh hudng 16n hon dén su hinh thanh va phan b cia
10 quét.

Ban do phan bo mua cong don khu vuc Dien Bien - Son La trong 24 gio Ban do phan bo mua cong don tai Ham Yen va Ba Be trong 24 gio

Vido
Vi do

Lueng mua cong don |

Ban do phan bo mua cong don khu wuc Ho Bon - Mu cang Chai trong 24 gio
e

Hinh 13. Ban dé phdn bo mua cong don mién
nui phia Bac tai cho cdc sy kién lii quét khac
nhau

Vi do

105°E
Kinh do.

Luong mua cong don
] 100 20 00 40 )

¢

Phén tich ban d6 mua gio tai cac khu vye mién nai phia Bic cho thiy cudng do va
pham vi mua c6 su bién doi nhanh chong. Mot dam may giong ban dau co quy méd nhod
¢6 thé di chuyén va mé rong lién tuc, tao ra mot ving mua rong 16n gay 1i quét. Thoi
gian hinh thanh cua cac do1 may giong cho ba su kién 1l quét dugc xem xét chi kéo dai
trong khoang 10 gio. Cuong dé mua gio cyc dai thuong vuot qua 60 mm, va nhiing vi tri
c6 cudng d6 mua nay thudng 1a noi ghi nhan thiét hai ning né nht.

Bén canh cuong d mua gio, luong mua tich iy ciing cho thay mbi lién hé chit ché
v6i pham vi anh huong cta 1i quét. Phan bé mua cong don trong 24 gio tai cac khu vire
xay ra lii quét déu cho thdy nhiing ving bi anh huéng ¢é lugng mua tich lity 16n. Cu thé,
tai nhitng diém ghi nhan anh huéng cua 1i quét, lwong mua tich lily trong 24 gid thuong
16n hon 200 mm. So sanh phan bd khéng gian cho thay vi trf 1ii quét & hinh 1 twong dong
v6i lugng mua phan b trong hinh 13a, vi tri 1ii quét ¢ hinh 2 twong dong voi lugng mua
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phan b trong hinh 13b va vi trf lii quét trong hinh 3 tvong ddéng voi lwong mua phan bd

hinh 13c. Nhing phét hién nay khong chi gop phan xac dinh ngudng mua cho cac su kién

1&i quét ma con ho trg viée xay dung cac cong cu canh bao tmg pho.

4. Két luan

Nghién ctru nay da thanh cong trong viéc xay dung mot phuong phap hiéu qua. dé
khai thac, xir 1y va thanh 14p ban do mua gio tir cic nguon dit lidu khi twong mo, nhim
phuc vu cho viéc phan tich dién bién va pham vi anh huong cua cac su kién 1t quét. Cac
két qua chinh ctia nghién ctru bao gdm:

Quy trinh gém 7 budc tir thu thap, xir Iy va xay dung ban db bang ngdn ngit 1ap trinh
R va dir liéu tir cac nguén mé nhu GPM, ERAS da chimg minh kha ning tai tao mot
cach chinh x4c dién bién ciia cac trdn mua cuc doan, bao gém ca cu’c‘mg dd va pham
vi khong gian. Phuong phap nay déc bi€t hiru ich cho cac khu vye mién nii, noi mét
d6 tram quan tric mua khong déu va thua ¢ ving mién nii.

2. Phan tich cho thay c6 mot mdi lién hé chat ché giira cudng do mua gio cuc dai (>60
mm/gid) va lugng mua tich liy trong 24 gio (>200 mm) voi mire d6 thiét hai thuc té
cua cac su kién I quét: (1) 1 quét rang sang ngay 1/8/2025 tai cac khu vuc Pién
Bién Pong (Pién Bién) va Séng Mi (Son La); (2) il quét ngay t6i ngay 17/5/2025
tai khu vuc thi trin Na Hang va Chiém Hoa (Tuyén Quang) va tai Ba Bé (Bac Kan);
(3) 1it quét tbi ngay 5/8/2023 tai khu vuc xa HO Bén, Lao Chai (MU Cang Chai, Yén
Bai) va xa Ta Mung, Khoen On (Than Uyén, Lai Chau). Nhitng phat hi¢n nay cung
cép co so dinh lwong quan trong dé xac dinh cac ngudng mua canh béo 1i quét.

3. Séan pham ban d6 mua gid khong chi 1a mot cong cu phén tich hiru ich cho cac nghién
ctru lich sir ma con 14 tién dé trong viéc xay dung cac hé thong canh bao sém i quét
theo thoi gian thuc. Bang cach tich hop dir liéu mua gio vao cic mo hinh thuy vin
va dia chat, mé hinh hoc may dé phuc vu phan tich canh bao cac khu vuc c6 nguy co
cao, giup nguoi dan chu dong hon trong cong tac canh bao trng pho.

Loi cam on

Nghién ctru nay da sir dung dir liéu tong hop cta dé tai cap nha nudc ma sé DPTPL.CN-

78/21, cua Vién Cac Khoa hoc Trai dat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Cam két ciia cac tac gia

Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru ciia tap thé tac gia, chua

dugc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong co su

tranh chép loi ich trong nhom tac gia
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1, tr. 31-42, 2025.

[17] Zippenfenig, P. Open-Meteo.com Weather APIL. Zenodo., 2023.
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