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Nghién ciru

SU DUNG KHUNG PRISMA NGHIEN CUU TONG QUAN VE
NGHEN DONG PAU NGUON O KHU VUC MIEN NUI

Vii Thi Phwong Thio*, Nguyén Bach Thio
Truong Dai hoc M¢ - Dia chét
Toém tit
Nghén dong dau nguon la hién twong thiy dia mao phire tap, thuwong lién quan
dén truot 16 dat, lii bun da va li quét o khu viec mién nii. Khi vdt lidu truot 16, bin
dd hodc cdc tac dong cia con nguoi lam tac nghén dong chay, cdc hé tam thoi c¢é thé
hinh thanh. Nhitng ho nay tiém an nguy co vé dap dot ngét, gay thiét hai nghiém trong
cho khu viee ha luu. Trong boi canh bién doi khi hdu lam gia tang tan sudt va cueong
dé muea cwe doan, nguy co nghén dong dang gia tang tai nhiéu lwu viee mién nii Viét
Nam. Nghién ciru ndy tong hop cé hé thong cdc tién bé gan day vé co ché hinh thanh,
phirong phép phat hién va mé hinh dy bdo nghén dong thwong nguon song theo khung
PRISMA 2020. Két qua cho thdy cdc nghién civu hién con phdn mdnh, chii yéu tdp
trung vao ngudéng mdt on dinh swon déc hodc thiy lwc sau vé ddp, trong khi it xem
xét toan bé chudi sw kién lién hoan tir mua cuc doan, sat 16, tac nghén dong chay, tich
nuwoc tao dap dén khi dap bivo. Piéu nay han ché kha nang duw bao xac sudt hinh thanh
ddp tw nhién, thoi gian ton tai ho tam va dong hoc vé ddp. Trén co s6 tong hop, nghién
cieu dé xudt mot khung khdi niém tich hop phuc vu canh béo sém, két hop ngudng muwa
déng, mé hinh xdc sudt mat én dinh swon déc, phat hién nghén dong bang dir liéu vé
tinh va mé phong lan truyén lii hai chiéu. Khung ndy nhan manh vai tro cia hoc mdy
6 rang budc vt Iy va tich hop dir liéu da nguon nham giam tinh bat dinh va tang tinh
dién gidi. Trong diéu kién mira cwc doan gia tang va dp hec nhan sinh ngay cang lom,
két qua nghién cieu cung cdp dinh hirdng chién lwge cho danh gid rii ro diwa trén xdc
sudt va qud trinh doi véi nghén dong do sat 1o dat, dong thoi tao nén tang khoa hoc
cho phat trién hé théng canh bdo som tai cdc viung gio mua kién tao hoat dong manh
va thiéu dir liéu nhw ving Tdy Bdc Viét Nam.
Tiur khoa: Nghén dong dau ngu@)n; Lii quét; Lii bun d4; Vién tham; Hoc may; Hé
thong canh bao som.
Abstract
Using the PRISMA framework to conduct a comprehensive study of source stream
occurrence in mountain areas
Headwater stream blockages present a significant hydrogeomorphic challenge,
often linked to landslides, flash floods, and debris flows in mountainous regions.
Blockage caused by landslides, debris flows, or human activities can create temporary
reservoirs, heightening the risk of sudden dam failure and severe downstream impacts.
As climate change intensifies the frequency and severity of extreme rainfall, the
threat of stream blockages is rising in Vietnam's mountainous river basins. This study
systematically reviews recent advances in the mechanisms, detection methods, and
predictive modelling of stream blockage using a structured evidence synthesis approach
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Nghién ciru

consistent with PRISMA 2020 guidelines. The review reveals that current research
is predominantly fragmented, focusing either on slope instability thresholds or post-
failure dam-break hydraulics, with limited efforts to model the full event chain linking
extreme rainfall, landslides, headwater stream blockages, temporary impoundment,
and dam failure. Based on the synthesis, this study proposes a conceptual integrated
framework for early warning that combines dynamic rainfall thresholds, probabilistic
slope instability modelling, satellite-based blockage detection, and two-dimensional
flood routing simulation. The framework emphasises the need for physics-informed
machine learning and multi-source data integration to reduce uncertainty and enhance
interpretability. In the context of intensifying extreme precipitation under climate
change and increasing anthropogenic disturbance in mountainous catchments, the
findings provide a strategic direction for advancing probabilistic, process-based hazard
assessment of landslide-induced upstream flow blockage. The proposed framework
offers a scientific foundation for developing operational early warning systems in

data-scarce, tectonically active monsoon regions such as Northwestern Vietnam.

Keywords: Headwater stream blockage; Flash flood; Debris flow; Remote
sensing; Machine learning; Early warning systems
BBT nhan bai: 24/02/2026; Phan bién xong: 17/3/2026; Chap nhan ding: 12/6/2026
"Tac gia lién hé, Email: vuthiphuongthao@humg.edu.vn
DOI: https://doi.org/10.63064/khtnmt.2026.841

1. Pit van dé

Dudi tac dong cua bién ddi khi hau
toan cau, tAn suit va cuong dg cua cac hién
tuong khi hau cuc doan dang gia tang 1o
rét, dac bi¢t tai cdc vung nui noi hé théng
dia hinh - thuy vin v6n d3 nhay cam véi
nhiéu doéng moéi truong [1, 2]. Mua 1én
cuong do cao trong thoi gian ngin, két
hop véi dia hinh ddc va nén dia chat phan
cit manh, lam gia ting nguy co mét on
dinh suon dbc va kich hoat cac qué trinh
dia mao cuc doan. Trong bdi canh do,
hién tuong nghén dong dau ngudn ndi 1én
nhu mot mat xich quan trong trong chudi
tai bién thuy van - dia mao & mién nai.

Nghén dong dau ngudn thuong xay
ra khi khdi truot dit hoic dong bun da
lap kin long dan, hinh thanh cac dap tu
nhién tam thoi [17, 18]. Cac dap nay co
thé tich nudc nhanh chong va v& dot ngot

khi vuot qua ngudng 6n dinh co hoc hodc
thuy lyc, tao ra Il quét voi nang lugng 16n.
Diém dang chu ¥ 1a tac dong cua chudi
qué trinh sat 16 - hinh thanh dap - v& dép
thuong vuot xa pham vi anh hudng ban
dau cua su c6 sat 16, khuéch dai thiét hai
xubng ha luu théng qua song 1 dot bién
va van chuyén tram tich quy mé 16n. Vi
vay, nghén dong dau ngudn khong chi 1a
mot hién tugng dia mao cuc by ma con la
mét co ché khuéch dai rui ro thién tai theo
khong gian va thoi gian.

Trén pham vi toan cau, hién tuong
cac dap tu nhién dugc hinh thanh do sat 1o
dat da duoc ghi nhan & cac khu vuc hoat
dong kién tao manh nhu day Himalaya,
bai Loan, day Andes va Tay Nam Trung
Quédc [3, 17, 26, 27]. Cac khu vuc nay dic
trung boi hoat dong kién tao manh, dia
hinh chia cit siu va ngudn cung cip trim
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tich doi dao, tao diéu kién thuan loi cho su
hinh thanh céc dap tu nhién quy mo 16n
va cac su kién v& dap rat tham khéc. Su
phan bd khong gian cua cac hién tuong
nay phan anh mdi lién hé chit ché giita
dong luc kién tao, ciu truc dja chit va qua
trinh thily van cuc doan.

Tai Pong Nam A, luong mua do gi6
mua va dia chat phuc tap tao diéu kién
thuan lgi cho sy mat 6n dinh cua suon
déc va su dich chuyén cua trAm tich
[25]. Trong bdi canh dé, khu vuc Tay
Bic Viét Nam, dic trung bdi dia hinh
dbc, dia chéat nhiéu vét nat va cuong
do mua cao, dd trai qua nhiéu tran 1
quét va dong chay bun da do tic nghén
thuong ngudn [28, 29].

Céc nghién ctru trudc day cho thiy
sy hinh thanh va 6n dinh ctia nghén dong
chiu su chi phéi bai to hop nhiéu yéu td,
bao goém luwong mua cyc doan, toc do
cung cép tram tich, d6 déc long dan, hinh
thai thung liing hep va dac tinh co 1y cua
vat liéu sat 16 [9, 22, 23]. Hai hudng tiép
can chu dao da dugc phat trién. Huodng
thtr nhat tap trung vao diéu tra thuc dia
va mo hinh héa dong luc hoc cua chudi
qua trinh sat 16 - 1 bun da - hinh thanh
dap - vo dap, nham lam 16 co ché vat ly
va diéu kién ngudng. Hudng thir hai khai
thac vién tham, dir liéu dia khong gian va
trf tué nhan tao dé phat hién sém, theo doi
dién bién va xay dung hé thdng canh béo.

Tuy nhién, cic két qua nghién ciru
van con phan tan, thiéu mot khung tong
hop hé thong dé lién két chudi thién tai.
Do d6, viéc xay duyng mot tong quan cd
cAu tric, tich hop cic bang ching vé co
ché hinh thanh, mé hinh hoa dong luc va
g dung cong nghé quan tric la can thiét.
Céch tiép can nay khong chi gép phan
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cting ¢d nén tang 1y thuyét vé nghén dong
dau ngudn, ma con dinh hudng phat trién
cac giai phap du bdo va gidm nhe rui ro
thién tai mot cach chu dong, dac biét tai
cac vung nui chiu tdc dong manh cua bién
doi khi hau.

2. Phuwong phap nghién ciru

Nghién ctru 4&p dung phuong phap
danh gi4 hé théng theo hudng din PRISMA
2020 do Matthew J. Page va cong su
(2021) @& xuat. Khung PRISMA duoc liwa
chon nham bao dam tinh minh bach, kha
nang tai 1ap va kiém soat sai léch trong qua
trinh tong hop tai liéu, dic biét phu hop véi
cac chil @& lién nganh nhu nghén dong do
sat 10, noi bang chimg phan tén giita dia
mao, thuy van va k¥ thuat.

2.1. Cau hoi nghién ciru

Quy trinh tong quan duoc dinh huéng
boi ba cau hoi cot 1i:

(1) Nhitng yéu t6 dia mao - thay
vin nao chi phéi sy hinh thanh va duy tri
nghén dong dau ngudn?

(2) Chudi qua trinh mua cyc doan -
sat 1o - 1 bun da - hinh thanh dap tu nhién
- v0 dap dugc mod hinh hoa theo nhiing
cach tiép can nao?

(3) Vién tham va tri tué nhan tao duoc
tich hgp ra sao trong phat hién nghén dong
va xay dung hé thong canh béo sém?

2.2. Chién lwoc tim kiém va bé lpc
thong tin

Viée tim kiém tai lidu duoc thuc hién
trén cac co so dir liéu khoa hoc chinh bao
gdém: Scopus, Web of Science va Google
Scholar, trong khodng thoi gian tir nam
2000 dén ndm 2025.

Tai liéu duoc truy Xuét tir cac co s6
dir liéu hoc thuat bang to hop tir khoa
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lién quan dén “landslides”, “upstream
flow blockage”, “debris flow”, “remote
sensing”, “machine learning” va “early
warning system”.

B§ loc thong tin dugc xay dung theo
cac ti€u chi: Bai bao dugc binh duyét,
cong bd bang tiéng Anh hoic tiéng Viét;
Bai bao c6 ndi dung lién quan truc tiép
dén co ché, mo hinh hodc phat hién nghén
dong; Bai bao c6 dir liéu thyc nghiém, mo
hinh dinh luong hodc phan tich tong quan
c6 hé théng vé nghén dong. Cac tai liéu
trung ldp, thiéu thong tin phuong phap
hozc khong lién quan truc tiép dén chudi
tai bién bi loai bo & giai doan sang loc tiéu
dé va tom tat.

2.3. Quy trinh sang loc theo PRISMA

Quy trinh sang loc dugc thuc hién theo
ba budc: doc tiéu dé, doc tom tat, danh gia
toan van. O mdi bude, cac tiéu chi loai trir
duoc 4p dung nhit quan nhim giam nhidu
va thién léch lya chon. Thong tin then chét
tir mdi nghién ctru (bdi canh dia 1y, phuong
phap, bién sd, két qua chinh, han ché) duoc
trich xuat theo biéu mau chuan héa @ bao
dam tinh dong nhat. Téng cong 313 tai lidu
duogc thu thap ban dau. Sau khi loai bo cac
ban trung lap, con lai 178 tai liéu. Qua qua
trinh sang loc tiéu dé va tom tit, 68 bai bao
duoc lya chon dé danh gia toan van. Cudi
cung, 35 nghién ctru dap ung day du tiéu
chi va dugc dua vao tong hop.

Quy trinh nay dugc minh hoa trong so d6 PRISMA dudi day:

Cac bai bao dugce xac dinh tir
co s& dit liéu (n=313)

Cac bai bao trung lap bi loai bo

v
Cac bai bao dugce sang loc dua
trén tiéu deé va tom tat (n= 178)

(n=135)

Cac bai bao bi loai bo dva trén

Céc bai bao dugc sang loc dé
xem toan vin (n= 68)

v

tiéu dé va tom tit (n= 110)

A4

Cac bai bao duqc dua vao danh
gia co hé thong (n=35)

> Cac bai bao bi loai trir toan van
(n=33)

Hinh 1: So dé quy trinh PRISMA

2.4. Toi wu héa tinh tdi lap

Chién lugc tim kiém, tir khoa, tiéu
chi lya chon va quy trinh sang loc duogc
mo ta rd rang nham cho phép cac nghién
ctru sau c6 thé 13p lai quy trinh véi cung
diéu kién. So d6 dong PRISMA duoc sir
dung dé minh hoa qué trinh lya chon va
loai trur tai liéu.

2.5. Tong hop bang chieng theo ciu
truc logic

Céc nghién ctru dugc phan nhom theo
ba truc ndi dung: (i) Co ché va ngudng
kich hoat; (ii) M6 hinh héa chudi qua trinh
va dong hoc v& dap; (iii) Tich hop vién
thdm va tri tu¢ nhan tao. Phuong phép
tong hop mang tinh dinh tinh ¢6 céu truc,
nhan manh so sanh phuong phap, phat hién

Tap chi Khoa hoc Tai nguyén va Moi truong - So 62 - nam 2026



diém tuong dong va khac biét, dong thoi
nhén dién khoang trong nghién ciru.

Céch tiép can nay cho phép chuyén
tor mo ta roi rac sang phan tich hé théng,
1am rd cac mit xich con thiéu trong mo
hinh hoa chudi nghén dong dau ngudn va
tao nén tang dé xuat khung tich hop cho
canh bao som.

3. Két qua nghién ctru va thao luin

Két qua tong hop cho thay s6 luong
nghién ctru vé nghén dong dau ngudn gia
tang ro rét theo thoi gian. Thoi gian tr 2010
trd vé trude ghi nhan sé lugng nghién ciru
han ché, chu yéu tap trung vao mo ta hién
tuong [5,6, 11,17, 18,...]. Tt ndam 2010 tr&
lai day, s6 luong nghién ctru ting nhanh,
dic biét trong linh vuc vién tham va hoc
may [30, 31, 32, 33, 34, 35,...].

3.1. Co ché hinh thanh va nguwéng
kich hoat nghén dong: tir mo ta hién
twong dén lwong héa dong luc

Tdng hop tai liéu cho thy nghén dong
dau ngudn khong phai 14 hé qua don 1é cia
mot su kién sat 16, ma 1a két qua cua tuong
tac gitra diéu kién dia mao - kién tao, dong
lyc mua - dong chay va ngudn cung cap vét
liéu bo roi. Cac nghién ciru vé dap tu nhién
do sat 16 cia Costa & Schuster [5, 6] va
Korup [17] da chi ra rang thung ling hep,
d6 dbc 16m va tai trong trdm tich cao 1a cac
diéu kién hinh thai chi phdi sy hinh thanh
dap tam. Co s¢ dir li¢u toan cau RAGLAD
[10] tiép tuc khang dinh vai trd cta dia hinh
phan cit manh va hoat dong kién tao trong
phén bd khong gian ctia dép sat 16.

Vé co ché vat 1y, Iverson [11] va Yu
va cong sy [1] lam rd vai trd cua trang
thai bao hoa va ap luc nudc 16 rong trong
chuyén doi tir trugt khdi sang dong manh
vun. Khi tai trdm tich tic thoi vuot qua

Nghién ciru

nang lyc tai cua long dan, vat liéu tich tu
tai cac doan hep tao thanh dap tam. biéu
nay cho thiy nghén dong 1a biéu hién cia
sy mat can bang dong giita cung va tai
tram tich, thay vi chi 1 san pham hinh hoc
ctia mot khéi truot.

Céc mo hinh tich hgp nhu TRIGRS-
MassFlow [20] va mo6 hinh thuy van -
thuy dong luc cua Wei va cong su [35] da
luong hoéa quan hé cuong do - thoi gian
mua kich hoat dong manh vun. Tuy nhién,
da s nghién ctru hién dimg ¢ giai doan
khéi phat truot 16, trong khi xac suit hinh
thanh ngh&n dong, thé tich tich nudc va
thoi gian ton tai hd tam chua duoc mo
hinh héa mot cach hé thdng. Pay 1a mét
xich con thiéu trong chudi tai bién hoan
chinh tir mua cuc doan - trugt 16 - nghén
dong - v& dép - 11 ha luu.

Tai Viét Nam, cac khao sat thuc dia
& Yén Bai va Tram Tau [12, 15, 16] cho
théy dap tu nhién cé thé ton tai tir vai
gid dén vai ngay. Tuy nhién, chua c6 mo
hinh dinh lugng lién h¢ giita thé tich khoi
truot, hinh thai thung liing va thoi gian
luu ho. Su thiéu Véng mbi quan hé dinh
luong nay lam han ché kha ning dy béo
v dap thir cap.

Nhin chung, xu huéng nghién cuu
dang chuyén tir mé ta hién truong sang
luong hoa co ché. Tuy nhién, mo hinh hoa
tich hop toan bo chudi su kién van con
phan manh, dac biét trong diéu kién mua
gi6 mua co tinh khong 6n dinh cao nhu
Tay Bic Viét Nam.

3.2. Vién tham va tri tué nhan tgo:
mé réng khong gian quan tric va théach
thirc dong hoc

Vién tham 3 m& rong pham vi nghién
ctru nghén dong tir cp diém sang quy mo
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luvu vuc va lién luu vue. Anh Landsat,
Sentinel va ALOS DEM [13, 14, 30] cho
phép phat hién nhanh vung tich nudc va
bién d6i hinh thai song. Dir liéu SAR dic
biét hitu ich trong diéu kién may che phu
phd bién ¢ ving gié mua. O quy mé toan
cau, Yang va cong su [32] xay dung co s&
dir liéu vat can trén song tir chudi anh vé
tinh, cho thay kha ning ty dong hoa phat
hién nghén dong ¢ quy mé lon.

Trong linh vyc tri tué¢ nhan tao,
cac thuat toan Random Forest, SVM

va XGBoost [3, 8, 24] dugc Uing dung
rong rai trong mo6 hinh héa nhay cam
trugt 16. Zeng va cong su [34] da chung
minh kha nang nhan dién nghén dong
tir anh da ngudn véi do chinh xéc cao.
Tuy nhién, phan 16n cac mo hinh hién
nay mang tinh phéan loai nhi phan, tap
trung vao kha nang xdy ra sat 16 hodc
nghén dong tai mot thoi diém, chua
tich hop thanh phan tién trién theo thoi
gian va chua mo phdng duge qua trinh
vo dap.

Bdng 1. So sanh cdc mé hinh nghién ciru nghén dong
M5 hinh Loai Uu diém Han ché Vi du
TRIGRS  |Vitly Mo phong on dinh suon | Khong mo phong 1 5y
doc tot nghén dong
RAMMS  |Dong bin d4 Z[l? tli’gt"“g donglychoe e cau dirlicu cao | [1, 1]
M5 hinh IS Lo, A rr g ok
Kinh nghiém Thong ké Dbon gian, d¢ ap dung Do chinh xac thap [5,6,12,15,16]
Vién tham | Dir lidu Phat hién nhanh, linh hoat |D¢ chinh xac cao [13, 14, 30, 32, 33]
Hoc may Dt lidu Phat hién nhanh, linh hoat | Thiéu dién gidivatly |[3, 8, 24, 31, 33]

3.3. Khodng tréng nghién ciru va
ham y déi véi khu vwe gié mia kién tgo
hoat dong manh

Phan tich tai li¢u theo khung PRISMA
2020 [21] cho thiy bén xu hudng ndi bat
trong nghién ctru nghén dong do sat 10.
Thir nhat, cac nghién ciu di chuyén tir
ngudng mua tinh sang ngudng dong co
xét dén tién diéu kién am dat va lich su
mua tich lly, dua trén nén tang co hoc
sudn doc cua Iverson R. M. [4, 7, 11]. Thit
hai, sy hinh thanh cac co s dir liéu toan
cau nhu Global Landslide Dam Database
da cai thién dang ké hiéu biét vé phan b
khong gian va diéu kién dia mao cua dap
sat 16 [10]. Thir ba, hoc may (Random
Forest, SVM, XGBoost) ngay cang dugc
tmg dung trong 1ap ban d6 nhay cam va
phat hién ty dong [31, 33]. Thit tu, vién
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tham da thoi gian (Landsat, Sentinel,
SAR) m¢ rong kha ning gidm sat & quy
mo luu vue [30, 33].

Tuy vay, cac tién bd ndy vin mang
tinh phan doan. Khoang tréng quan trong
nhét 1a thiéu mo hinh xac suét tich hop
toan bo chudi sy kién tir mua cuc doan dén
sat 16, tic nghén dong, hinh thanh hd tam
va v& dap. Phan 16n nghién ctru tach roi
gitta co ché khai phat truot 16 va mo phong
v dap trong khi cac tong quan ctia Costa J.
E. va Robert L. S. da nhin manh tinh lién
hoan cia tai bién dap tu nhién [5].

Bén canh do, viéc du bao thoi gian
tdn tai ho tam va dong hoc v& dap van
thiéu khung dinh luong dang tin cay. Cac
nghién ctru thuy luc thuong gid dinh hinh
hoc dép don gian, chua tich hop bién d6i
hinh thai 1ong dan theo thoi gian. Khoang
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tréng thir ba nam & sy thiéu lién két giita
mo hinh khoa hoc va hé thong quan 1y rai
ro dja phuong; Xac suat mé hinh chua
dugc chuyén héa thanh ngudng canh béo
van hanh. Cudi cung, diéu kién mua gio
mua c6 tinh bién dong ndi mua cao va xu
thé cuc doan gia tang do bién ddi khi hau
van chua duoc lugng hoa day du trong
cac mo hinh hién hiru.

So v6i cac khu vuce nghién ctiru qubc
té nhu Himalaya hay Trung Qudc, nghién
ctru tai Viét Nam con han ché vé dir liéu
dai han va mo hinh tich hop. Diéu nay
dan dén d6 bat dinh cao trong du béo. Céc
ngudn bat dinh chinh bao gom thiéu dir
liéu dia hinh d§ phan giai cao; Gid dinh
don gian vé hinh hoc dap; Bién dong 16n
cua mua gio mua. Viéc tich hop dir liéu da
ngudn va md hinh hoc may cé rang budc
vat 1y dugc xem la hudng di tiém ning
nham giam bat dinh nay.

Trong bdi canh d6, Tay Bic Viét
Nam, véi dia hinh déc, kién tao nang
cao manh doc theo doi dut gay sau va
ché d6 mua gi6 mua cuong do 16n, hoi
tu cac yéu td thuan loi cho chudi tai bién
nghén dong. Su tuong tac gilta nang cao
kién tao, phong hoa manh va thay doi sir
dung dit lam gia tang tinh nhay cam suon
dbc. Piéu nay tao diéu kién dé khu vyc trd
thanh mot “phong thi nghiém ty nhién”
cho phat trién mo hinh tich hop xac suét
- qua trinh, két hop dir liéu vién tham, khi
tugng va thuly dong luc.

Viée xay dung khung mo hinh lién
hoan tai day khong chi c6 ¥ nghia khoa
hoc trong hoan thién 1y thuyét vé tai bién
chudi, ma con co gia tri thyc tién cho cac
hé thong nai gié mua kién tao hoat dong
manh trong khu vuc DPong Nam A.

Nghién ciru

3.4. Khung canh bdo sém tich hop
dé xudt

Trén co so tong hop, nghién ctru dé
xuat mot khung tich hop bdn tang lién két
theo chudi dong. Piém cdt 16i ctia khung
ndy 1a xem nghén dong nhu mot chudi tai
bién lién hoan c6 tinh diéu kién, trong d6
mdi ting vira 1a két qua cua tang trude,
vira 1a diéu kién dau vao cho tang sau.
Cach tiép can nay giup giam sai léch khi
danh gia tung hién tuong riéng l&.

Tang 1 - Gidm sdat khi hdu dong:
Viéc tich hop dir liéu mua tram, radar va
v¢ tinh cho phép xay dung ngudng mua
dong thay vi ngudng tinh. Trong diéu
kién gi6 mua, cuong d6 mwa ngan han va
mua tich liiy nhiéu ngay c6 thé cung dong
vai tro kich hoat. Ngudong dong phan anh
trang thai bao hoa theo thoi gian thuc,
gitp giam hién tuong canh bao gia hoac
b6 sot. Pay 1a tién dé dé chuyén tir phan
tich hoi ctru sang du bao van hanh.

Td‘ng 2 - Du bdo bdt én dinh suon
déc: Su két hop gitta ban d6 nhay cam,
ngudng mua dong va cap nhat Bayes cho
phép chuyén tir tiép can tat dinh sang tiép
can xac suat. Ban dd nhay cam cung cip
nén dia hinh - dia chit dai han; Ngudng
mua phan anh diéu kién kich hoat ngin
han, con cap nhat Bayes gitp diéu chinh
x4c suat khi c6 dit liéu méi. Nho do, hé
thong khong chi tra 16i “cé hay khong”,
ma cung cdp xac suat khoi phat truot 16
theo khong gian - thoi gian.

Tang 3 - Phat hién nghén dong: Viée
phan doan anh vé tinh bang Al cho phép
nhan dién nhanh khu vuc tich nudc hoac
bién d6i hinh thai long dan sau sy kién mua
16n. So sénh DEM trudc - sau su kién gitp
xac nhan sy thay d6i hinh hoc thung liing
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va udc tinh so bg thé tich vat can. Tang nay
dong vai tro cau ndi gitta canh bao nguy
co va xac nhan thuc dia, dac biét hiru ich ¢
ving mién nui kho tiép can.

Tang 4 - Mé phéng vé ddp va lan
truyén lii: M6 hinh thuy dong luc hai
chiéu cho phép udc tinh luu lwong dinh,
thoi gian truyén 1d va pham vi ngap tiém
ning. Pay 1a budc chuyén tir danh gia
nguy co sang lugng hoa hau qua, cung
cap thong tin tryc tiép cho so tan va quan
1y rai ro. Viéc tich hop tham s hinh hoc
dap tu nhién tir ting 3 gitip giam gia dinh
don gian hoa thuong gap trong mo phong
vo dap.

Tong thé, khung nay dich chuyén
trong tdm tu canh bdo tung hién tugng
riéng 1é sang du bao chudi dong cé diéu
kién. CAu tric nhiéu tang ciing cho phép
van hanh linh hoat trong diéu kién thiéu
dit liéu: néu mot téng chua dﬁy du, hé
théng van c6 thé cap nhat khi dir liéu moi
xuat hién. Diéu nay dic biét phu hop véi
cac ving nui gié mua kién tao hoat dong
manh, noi dir liéu quan tric con han ché
nhung nguy co tai bién chudi ngay cang
gia tang.

Khung d& xuit c6 thé dugc tom tat
trong Hinh 2 - So do dé xuét quy trinh dy
bao nghén dong

Thu thap va xtr Iy dir li€u mua thoi gian thuc tir tram, radar va vé tinh

Xay dung mo hinh x4c sudt mét 6n dinh suon déc dua trén ngudng mua dong

Phat hién ngh&n dong bing phén tich anh vién tham da thoi gian

M5 phéong v& dap va lan truyén lii bing mé hinh thiry dong luc hai chiéu

Hinh 2: So dé dé xudt quy trinh dw bdo nghén dong

Vi duy, tai khu vyc Tay Bic Viét Nam,
dir liéu mua lich sur tai Yén Bai c6 thé
dugc sir dung dé xay dung ngudng mua
dong. Két hop vé6i anh Sentinel-1 SAR,
cac khu vuc tich nuée bat thuong co thé
duogc phat hién som, tor do lam dau vao
cho mo hinh mo6 phong vo dap.

4. Két ludn

Nghién ciru di hé théng hoa mot cach
¢ céu trac cac hudng tiép can nghién
ctru nghén dong dau ngudn theo khung
PRISMA 2020, qua d6 1am rd ban chat
cua hién tugng nhu mot chudi tai bién lién
hoan thay vi mgt su ¢b dja mao don 1é.

Vé mat khai niém, nghién ciru tai cu tric
nghén dong dau ngudn trong khung dong
luc chudi su kién: mua cuc doan - truot
16 - tich tu vat li¢u - hinh thanh dap tam -
v dap - 1ii ha luu. Cach tiép can nay gitp
nhan dién nhitng mit xich con thiéu trong
mo hinh hoa hién nay, dic biét 1a xac suit
hinh thanh dap va thoi gian tdn tai hd tam.
Vé phuong phap, nghién ctru phén tich sy
héi tu gitra md hinh vat ly, vién tham da
ngué)n va tri tu€ nhan tao, déng thoi nhan
manh vai tro cua cac mo hinh hoc may c6
rang budc vat 1y trong giam bat dinh va
tang kha nang dién giai. V& ham ¥ tng
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dung, nghién ctru dé xuat mot khung canh
bao som tich hop bdn ting c6 kha ning
chuyén hoa tir khai ni¢ém sang van hanh
thuc té tai cac luu vuc mién nui thiéu
dir liéu. Khung nay ddc biét phu hop véi
cac vung ndi gié mua kién tao hoat dong
manh nhu Tay Béc Viét Nam. Trong bbi
canh bién d6i khi hau lam gia ting tinh
cuc doan ciia mua va ap lyc nhan sinh 1én
luu vuc, viéc phat trién mé hinh x4c suét
dong duya trén chudi sy kién va co s dit
liéu da thoi gian 13 huéng di chién luoc.
Nghién ctru ndy gop phan dinh hinh nén
tang khoa hoc cho cach tiép cén tich hop
lién nganh trong danh gia va quan ly rui
ro nghén dong dau ngudn, hudng téi nang
cao nang luc canh bdo sdém va kha nang
chbng chiu cua cong déng mién nui.

Loi cam on: Tap thé tac gia xin giri
161 cam on téi Chuong trinh khoa hoc va
cong nghé cap Bo Nong nghiép va Moi
truong dd hd trg nghién ctiru nay thong
qua dé tai: “Nghién ciru thanh ldp ban do
nguy co nghén dong dau nguon ving niii
trén co so ung dung tri tu¢ nhdn tao va
dit liéu vién tham da nguon phuc vu céng
tac canh bdo i, truot 16 dat”. Ma sb:
20260907001.
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