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NGHIEN CUU UNG DUNG PHUONG PHAP TY SO TAN SUAT
KET HOP GIS TRONG XAY DUNG BAN PO NGUY CO
TRUOT LO PAT HUYEN PAC NAM — TINH BAC KAN

Ha Thi Hang®*, Khiic Thanh Pong?, Lé Vian Thao®, Nguyén Thanh Phuong®, B Thi Phuong Thao®

“Khoa Cau Puwong, Triwong Pai hoc Xay dung Ha Néi,
56 55 dwong Gidi Phéng, quan Hai Ba Trung, Ha Néi, Viét Nam
bKhoa Trdic Dia - Ban dé va quan ly dat dai, Truwong Dai hoc Mo - Dia chdt,
$6 18 ph5 Vién, quan Bdc Tir Liém, Ha Noi, Viet Nam

Nhdn ngay 21/9/2022, Sica xong 27/10/2022, Chdp nhdn dang 04/11/2022

Tém tit

Truot 16 d4t 13 mot trong nhimg tai bién dia chit nguy hiém nhét tai cac khu vuc ving nui, de doa truc tiép t&i
tinh mang va tai san cta con ngudi. Trong khi d6, ban dd nguy co truot 16 dat c6 thé cung cp nhiing thong tin
hitu ich trong viéc 1ap ké hoach g phé hodc canh bao som trude mdi miia mua bao. Tinh trang bién d6i khi
hau nhu hién nay khién cho tai bién truot 16 dat cang trd nén khé luong, diéu nay doi hoi cac ban dd nguy co
truot 16 can duoc cap nhat thuong xuyén, lién tuc. Bén canh do, sy han ché vé nhan lyc va trang thiét bi tai cac
tinh viing nui ctia Viét Nam ciing dit ra nhitng thach thirc khéng nhé. Vi vy, nghién ctru nay dé xuét sir dung
phuong phap ty s6 tan suat FR két hop GIS trong thanh 1ap ban d6 nguy co truot 16 cho huyén Pac Nam, tinh
Bic Kan. Trong d9, str dung 146 diém truot 10 lich sir va 10 yéu t6 du vao lién quan chat ché vai diéu kién dia
hinh, méi truong, khi hau khu vic nghién ciru. Két qua kiém chimg cho thiy ban d6 nguy co truot 16 dat ¢6 thé
g dung hi¢u qua trong quan 1y, phong tranh va giam thiéu thiét hai do tai bién truot 16.

Tir khod: ban db nguy co truot 16; phuong phap ty sb tin suit; GIS; huyén Pac Nam.

APPLICATION OF FREQUENCY RATIO METHOD AND GIS IN LANDSLIDE SUSCEPTIBILITY MAP-
PING FOR PAC NAM DISTRICT, BAC KAN PROVINCE

Abstract

Landslides are one of the most dangerous geological hazards in mountainous areas that directly threaten human
lives and properties every year. Meanwhile, a landslide susceptibility map can provide useful information for
local authorities in implementing suitable land-use planning, mitigating, and establishing the early warning sys-
tem. Facing the current global climate change, landslide events also have been unpredictable and complicated.
This fact requires landslide susceptibility maps need to be updated regularly and continuously. In addition, the
mountain areas of Vietnam have faced the limitation of human resources and types of equipment. This proposed
method has the capacity for quick calculation and high reliability. Thus, this study used the FR model and GIS
technology to build a landslide susceptibility map for the Pac Nam district, Bac Kan province. This proposed
method has the capacity for quick calculation and high reliability. The input data consists of 146 historical land-
slide positions and 10 layers related to the topographical, environmental, and climatic conditions. Based on the
ROC curve analysis results of the test dataset, the resulting map of this study can be effectively applied in the
management, prevention, and mitigation of landslide risks in mountainous regions.

Keywords: landslide susceptibility map; frequency ratio; GIS; Pac Nam district.
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1. Giéi thi¢u

Truot 16 dat (TLD) 1a mot trong nhitng loai hinh thién tai phd bién nhét trén thé giéi ciing nhu &
Viét Nam. Truot & dat tir 1au da duoc xem 1a mot trong nhitng tai bién dia chat nguy hiém nhét, boi
ching de doa tryc tiép tdi tinh mang con nguoi, tai san, co s ha ting. Tinh trang bién d6i khi hau
dang dién ra trén toan cau, cung voi d6 1a cac hoat dong nhan sinh (pha ring, bat nai mé duong, ...),
lugng mua 16n tap trung va kéo dai nhiéu ngay, dia hinh, dia chét bat loi, ... duoc xem la nhitng yéu
t6 kich hoat, gop phan tao nén sy hinh thanh tai bién truot 16 dét tai cac khu vuc ving nui [1]. Theo
d0, tai bién truot 16 dat duoc du bao s& ngay cang gia ting ca vé tin sudt xuat hién 13n cuong do pha
huy [2]. T trudce téi nay, ban do du bao xu hudng va nguy co xay ra trugt 1¢ dat van duoc xem 1a mot
phuong thirc quan 1y rai ro truot 16 dit mot cach hiéu qua nhit, bai chung cung cip nhitng thong tin
hiru ich lién quan dén vi tri khong gian ciia nhitng khu vuc d& xéy ra trugt 16. Diéu nay gitp cho cac
co quan quan 1y ¢ ké hoach quy hoach, sir dung dat phut hop, hodc ¢ ké hoach tmg pho, di doi nha
clra trudc moi muia muwa bao, hodc thuc hién cac giai phap canh bao sém tdi ngudi dan. Mic du vy,
trude dién bién bat thudng cua thoi tiét, su phtc tap cua céc loai hinh tai bién truot & dat, diéu kién
vat chat hién c6 ma mdi don vi, co quan, ¢4 nhan c6 thé sir dung cac phuong thirc 1ap ban d6 nguy
co trugt 16 dat khac nhau nham dam bao do chinh xac du bao theo yéu cau ciing nhu dap ung dugc
nhitng yéu cau k¥ thuat hién co cua dia phuong [3].

Trén thé gidi, viéc ung dung cac phuong phap phan tich thong ke da bién trong xay dung ban dd
nguy co truot 10 dit duge tién hanh rong khip & nhiéu noi, nhidu qudc gia trong nhitng nim gan day
bai tinh linh hoat, d& hiéu va dé ung dung [4, 5]. Py duoc xem 1a nhém phuong phép danh gia dinh
lwong, giam thiéu tinh chu quan cua con ngudi va tao ra cac két qua du bao dang tin cay [5]. Theo
cach tiép can nay, nhiéu phuong phap da dugc ap dung cho danh gia, thanh 1ap ban d6 nguy co truot
16 dat, trong d6 co6 thé ké dén phuorng phap hdi quy tuyén tinh hay phuong phéap hoi quy logistic [6, 7],
hoac phuong phéap ty sb tan suét [8—13], hodc phuong phap gia tri thong tin [4], hoac phuong phap
trong s6 bang chimg [14-16]. Trong d6, phuong phap ty s tan suat 1a phuong phap duoc sir dung phd
bién hon ca trong thanh 1ap ban d6 nguy co trugt 16 dit v6i nhidu wru diém nhu: d6 chinh xac du bao
tin cy, dé thao tac, c6 thé cap nhat lién tuc, dé dang, ... [8, 11].

Nhin chung, viéc nghlen ctru va ung dung cac phuong phép phan tich thong ké da bién trong lap
ban dd nguy o trugt 16 dat dugc tién hanh rong rdi & nhiéu noi trén thé gidi, trong d6, phuwong phép ty
s tan sut dugc ung dung rong rii trong danh gia nguy co truot 16 dat cho cac khu vuc nghién ctru ¢
cac quy md khac nhau. Hau hét cac nghién ctru ndy déu sir dung mét tap hop cac yéu t6 dau vao co vai
tro quan trong ddi véi sy hinh thanh tai bién truot 16 dat trong khu vic nghién ctru, nhu: lvgng mua,
d6 cao, 6 doc dia hinh, dia chat, 16p phu thyc vat, vo phong hoa, khoang cach téi dudng giao thong,

.. Bén canh kha ning c6 thé danh gia nguy co truot 16 cho cac khu vuc dia Iy rong 16n, phuong phap
ty s tan suat con c6 rat nhiéu wu diém nhu: danh gid mang tinh khach quan, c6 kha ning lap lai cia
phép phan tich véi cac bién sé khac nhau, thao tac dé dang, linh hoat, ... ddy duoc xem la nhiing wu
thé vuot troi ciia phuong phéap ty s6 tan suét so voi cac phwong phap danh gia truyén thong trude day
[15]. Pac biét, phuong phap ty s tan suat khong doi hoi cau hinh may tinh qua manh, cac thao tac xtr
Iy don gian, rat phu hop cho cac don vi quan 1y & ving nui, noi van con han ché v& mit cong nghé
cling nhu vé nhén lyc [17].

O Viét Nam, trong nhitng nim gan ddy, tai bién truot 1 dat xay ra v6i tan sudt va cuong do ngay
cang ting, gy ra nhimng thiét hai nghiém trong, dién hinh & cac tinh mién ndi phia Bac, trong d6 co
huyén Pac Nam — Tinh Bic Kan [18]. Trugt 1o dat 1a mot dang tai bién vira ¢ tinh chét tiém an, vira
¢6 tinh chat hiém hoa, gdy rat nhiéu thiét hai 16n, nhitng kho khan bt loi cho cudc sdng sinh hoat ctia
ngudi dan [3]. Do d6, viée 1ap ban dd nguy co truot 16 dat nham phuc vu cong tac canh bao sém toi
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ngudi dan hay hd trg ra quyét dinh dbi voi nhimg don vi quan 1y 1a viéc 1am hét sirc can thiét va c6
¥ nghia. Chinh vi vdy, trong nhitng ndm gan day, nhiéu nghién ctru sit dung cac phuong phap phan
tich thong ké khac nhau trong danh gia nguy co trugt 1¢ dét tai nhitng khu vuc ving nti khac nhau.
Dién hinh nhu c6 nghién ctru tng dung phuong phap chi sb théng ké trong du bao nguy co trugt 16
d4t khu vuc x3 Nam Dan, huyén Xin Man, tinh Ha Giang [19] hodc cho khu vyc thanh phé Bic Kan
[20]; hodc sir dung ham hdi quy tinh toan thé tich khdi trugt va ban d6 du bao quy mé thé tich khdi
truot tai thi xa Bic Kan [21].

O Viét Nam, c6 hai nhém yéu té chinh gay ra sat 16 dat bao gdm: nhém yéu té anh hudong va nhoém
yéu tb tac dong. Pbi voi nhom yéu t6 anh hudng, ¢ t6i 39 yéu td bao gdbm: hinh théi dia hinh, dia
chat - thay vin va hoat dong con nguoi. DPbi voi cac yéu t tic dong dén sat 16 dat, bao gdm: mua,
dong dét va hoat dong cua con nguoi, trong do, lwong mua dugc xem la yéu td tac dong chinh [18].
Tuy nhién, viéc thu thap day du va Iya chon cac yéu té dau vao nay cho nhimng nghién ctru dénh gia
nhay cam truot 10 dat khong hé don gian, diéu nay phu thudc 16n vao tinh sin c6 ciing nhu tam quan
trong cua nhiing dir li€u nay.

Twr cac 1y do néu trén, dua trén cac nguén dir liéu san c6 va thu thap dugc, cling nhu tinh hinh
trang thiét bi tai khu vuc huyén Pac Nam — tinh Bic Kan, nghién ctru nay dé xuét st dung phuong
phap ty s6 tan suit Frequency Ratio (FR) — thuéc nhom phuong phap phan tich théng ké da bién —
trong thanh lap ban d6 nguy co truot 16 dat huyén Pac Nam — tinh Bic Kan nham phuc vu cong téc
canh bao sém ciing nhu hd tro ra quyét dinh, phong tranh va giam thiéu rui ro do tai bién trugt 10.

2. Quy trinh nghién ctru va dir liéu sir dung
2.1. Khu vuc nghién cuu

Pac Nam la mot huyén mién ndi, nAm & phia Bic cua tinh Bic Kan, cach trung tdm Thanh phé
Bic Kan khoang 95 km. Phia Pong gidp huyén Nguyén Binh (tinh Cao Bang); phia Tay giap huyén
Na Hang (tinh Tuyén Quang); phia Bic giap huyén Bao Lam, Bao Lac (tinh Cao Bang); phia Nam
giap huyén Ba Bé (tinh Bic Kan). Tng dién tich dét ty nhién niam 2021 ctia huyén 1a 47.364 ha. Vi
dic thu 1a huyén mién ndi, Pac Nam c6 dia hinh phrc tap, c6 d6 ddc 16n (trung binh tir 400 — 1.200 m
so voi mit nudce bién), chia cit manh.

Huyén Pac Nam c6 hé thong song ngoi kha day dic, gdbm cé 3 con séng 16n: Séng Ning, song
Cong Bang, séng Nghién Loan. Hé théng sudi bao gdm trén 40 con sudi 16n nho: Subi Nam Khiéu
(Nhan Moén), subi Khudi Tubn (Nghién Loan), sui Na Lai, Khudi Man (Bang Thanh), sui Khudi
Khiéu (Boc Bé), subi Khudi Trang (Gido Hi¢u), ... Lugng mua trung binh ndm cua huyén la 1.346
mm, trong d6, cac thang c6 lugng mua 16n 1a thang 4, 5, 6, 7 trong nam, véi tong luong mua cua 4
thang nay chiém t6i 90% tong lwong mua ca nam. Chinh vi vay, trong nhiéu nim qua, Pac Nam 1a mot
trong nhitng huyén chiu thiét hai ning né nhét ctia tinh Bac Kan do dnh hudng ctia mua 1ii va truot 10
dat da [18].

2.2. Quy trinh nghién ciru

So dd quy trinh nghién ctru duoc thé hién trong Hinh 1. Trong d6, dit liéu thu thap phuc vu cho
danh gia, thanh lap ban dd nguy co truot 1o dét bao gém: 1). Ban dd hién trang trugt 1o dat; 2). Cac
yéu t6 anh hudng t6i truot 16 dat. Trén co s¢ cac ngudn dit liéu thu thap, tién hanh phan tich, danh gia
va tinh toan trong phan mém GIS theo ndi dung ctia phuong phép ty s tan suit FR. Tir d6, xdy dung
ban d6 nguy co truot 1o dit va kiém ching do chinh xac du bao cua ban db két qua nay.
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