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Tém tit: Phan Vung nguy co sat 16 la co so dé thiét lap vung an toan va dé xuét cac giai
phép quan ly rui ro d6i voi doi song va hoat dong phat trién kinh té - xa hoi khu vyc Bau
Trang tinh Binh Thuén. Ban d6 phan ving cac cip do nguy co gy ra do sat 16 khu vuc nay
dugc thiét 1ap bang phuong phap phan tich thir bac (AHP) dwa vao s6 liéu khao sat hién
trang 53 diém sat 16 trén dia ban khu vuc nghién ciru tir ngdy 14 dén ngay 16 thang 3 nim
2024. Sau yéu t6 thanh phan da duoc lya chon gém dia chat tram tich, cao do dia hinh, do
déc, moi truong dat, kha ning xam nhap nudc vao bo va tinh thém cua dét Két qua cho
thdy rang c6 3 dja diém khao sat nam trong cac vung nguy co rat cao, bao gom diém sat 10
da xay ra. Cac vung c6 nguy co sat 1o tur rat thap, thap, trung binh, cao dén rat cao lan luot
chiém 45,47%; 37,31%; 5,23%; 9,52% va 2,45% toan dién tich phan vung. Tram tich gi6
Holocen (VQzl 2); dia hinh thip dén trung binh (cao do 35-37 m); d6 dbc thay ddi nhleu tur
5 dén > 25°, dét cat trang vang; kha -nang xam nhép nudc vao bo ¢ mirc cao dén rat cao; va
tinh thAm cua dat & mirc kha cao dén cao 1a cac yéu t6 tu nhién dan dén sat 16 bo Bau Ba.
Két qua nghién ctru 1a tai liéu khoa hoc va thuc tién gitp dé xuat cac giai phép cong trinh
va phi cong trinh bao vé bo khu vuc Bau Tring.

Tir khéa: Sat 10; Phan loai nguy co; Bau Trang; Binh Thuén.

1. Giéi thiéu

Trong nhitng nim gan déy sat 16 dat da tro thanh mot trong nhimg thién tai nguy hiém
gdy thiét hai 1on tai san, sinh mang va anh huong ti€u cyc moéi truong. O vung ni sat 16 dat
da thuong xay ra khi khéi truot, d4 d6 - da lan... doc theo suon ddc, trién niii; ving ven bién
sat 16 dat xuét hién qua hién tuong sat 1& bo bién va doc theo céac song/rach dién ra sat 16 bo
song/rach. Ngoai ra hién tuong sat 16 dat con phat sinh d6i v6i bo hod chira nudce [1]. Phan
vung nguy co trugt 1o dat da duoc thuc hién bang nhiéu phuong phap khac nhau dugc dé
xut boi cac nha nghién ciru trude ddy nham cai thién d¢ chinh xac trong du doan truot 16
dat. Cac phuong phap dua trén théng ké danh gia mdi twong quan gitra cac yéu tb diéu kién
truot 16 va sy xuat hién cua truot 1o dat. Nhirng phuong phap nay da duoc sir dung dé tao ra
cac ban d6 nhay cam véi truot 10 dat, hd trg boi cong nghé hé théng thong tin dia 1y (GIS).
Nhin chung, cac phuwong phap hién c6 thé dugc phan thanh ba nhém chinh: phwong phép xac
dinh (deterministic), phuwong phap théng ké (statistical), va phuong phap danh gia chuyén
gia (expert evaluation) [2—11].

Cac mo hinh théng ké don bién va da bién, ching han nhu ti 18 tan suét (frequency ratio)
[10], trong sb bang ching (weights-of-evidence) [12, 13], va hdi quy logistic[14—18] d dugc
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sir dung rong rii boi cac nha nghién ciru trude ddy. Cac mé hinh dua trén kién thirc chuyén
gia, chang han nhu quy trinh phén tich thir bic (AHP) va phuong phap md (FA) ciing phd
bién trong cac tai liéu khac nhau [19-23].

Viéc lya chon phuong phap dé phan ving nguy co truot 16 dit phu thudc vao quy mé
phan tich can thyc hién, tong dién tich vung nghién ctru, chuyén mén va ky nang cua cac nha
danh gi4, ciing nhu cac thong s dia chat hodc dia hinh hodc cac phuwong phap duoc sir dung
dé tao ra dit liéu tham $b [2-5, 12, 13, 18]. Viét Nam la mét nudc thuong xuyén xay ra sat 16
dat, cho nén van dé nay da duoc nghién ctu tir nhitng ndm dau cua ‘thap nién 2000 [8, 9],
[24-38]. Trong khi d6 khu vuc Téy Nguyén va mién Trung ciing da tién hanh nghién clru cac
tai bién dja chat: truot 1& dat, nat sut dat, [i quét, 1d bun da [10]. Dbi v6i mién Tay Nam bod
c4c nghién ciru sat 10 bd song trong hé théng séng Ciru Long ciing di dwoc thyuc hién [11].
Khu du lich Bau Tréng la mot trong nhirng dia diém du lich nbi tiéng cua tinh Binh Thuan
nhd vao canh quan tu nhién tuyét dep ndm trong ving ban hoang mac thudc dia ban xa Hoa
Théng, huyén Bic Binh, tinh Binh Thuan. Khu vuc nay da tré thanh “Piém du lich sinh thai”
nam trong Top 100 cua Viét Nam vao nam 2013, hiang nim d6n hang chuc nghin du khach
gh¢ tham quan va thuong ngoan. Tuy nhién, dudi tac dong cua cac yéu to tu nhién va hoat
dong phat trién kinh té - xa hoi lién quan dén du lich ngay 03/05/2023, khoang 10h30 da xay
ra sat 16 bo Bau Ba, gdy hoang mang du luén, anh huong dén méi trudng, hinh anh va ngudn
thu du lich tir thang canh Bau Trang

Do d6, dé c¢6 co Sy dé xuat pham vi hanh lang bao vé an toan tinh mang va tai san clng
nhu cac giai phap dé 6n dinh khu vuc xung quanh hd Bau Trang dudi tac dong cua cac yéu
t6 tur nhién va hoat dong du lich thi viéc xay dung ban do phan vung nguy co sat 16 bo ho 1a
hét strc can thiét. Tuy nhién, do khu vuc nghién ciru nay thiéu dit liéu chi tiét vé dia hinh, dja
mao, dia chat dia chét thuy vin, s6 liéu khi tuong va thuy van, tham phu nén viée sir dung
két hop s6 liéu diéu tra, khao sat hién trang sat 1o két hop voi phuong phap AHP dé xay dung
ban d6 phan viing nguy co sat 10 bd ho 1a phi hop. Viée sir dung két hgp cac phuong phap
nay cho phép phan tich co hé thong su tac dong cong huodng cua cac yéu tb tir 46 xac dinh
dugc trong s6 anh huong lam co s¢ xay dung ban d6 phéan ving nguy co sat 16 phii hop véi
dic diém khu vuc nghién ctru dya vao nén tang dir liéu GIS.

2. Phuwong phap nghién ciru

2.1.VUng nghién ciru dién hinh

Vung nghién ctru ¢6 dién tich gan 20.000 ha, chiém hon 80% tong dién tich tu nhién cta
xd Hoa Thang (23.653 ha), day mot xa ven bién cta huyén Bic Binh, tinh Binh Thuan; phia
d6ng va phia nam giap Bién Dong, phia tiy nam giap xa Hong Phong, phia bac giap xa Binh
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Hinh 1. Ban dd vi tri khu vuc nghién ctru hd Bau Tréng, tinh Binh Thuén.
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Tan, TT. Luong Son, xi Hong Thai va TT. Chg Lau. Hé thong hd Bau Tring bao gdm hai
ho chinh 1a ho Bau Ong va ho Bau Ba nam vé phia dong nam vung nghién ctru (Hinh 1).
2.2. Phuong phap nghién ciru

Dé thiét 1ap ban d6 phan ving nguy co sat 16 cho khu vuc hdé Bau Trang, nghién ctu

duoc tién hanh theo 03 budc chinh duge thé hién rd trén Hinh 2.

Bude 1 Buéc 2

Buée 3

Xac dinh trong s6 cac yéu t6 thanh
phin (wi) theo phuong phiap AHP
(Bang 2)

Diéu tra, khao sat céc vi tri sat 16 =P

\ 4

Xiy dung bin db nguy co sat 16
hd Bau Tring

b

Khao sat hién trang sat 16 tai 53 vi
tri trong khu vyre nghién ciru

Dia chét trim tich

Dia hinh

A 4

Do déc

Khao sat va xac dinh cac yéu 16 tae
dong chinh (06 yéu t0) .
Moéi truong dat

Jilll

A\ 4

Kha ning xip nhip
nudc vao ba

Phén cip mac d tac déng trong
timg ycu to thanh phan (Bang 1)

X

Xay dung dir ligu
gay ra sat o (06 y

50 hoa céic yéu to
éu td)

\ 4

t6 thanh phan

Xay dyng ban d6 phan ving céc yéu

|

céc yéu to thanh

Xéy dung ban db nguy co sat 16 theo

phan c6 trong sb

| Tinh tham cua dat

Hinh 2. Phuong phap xay dung ban db phan ving sat 1 khu vuc hd Bau Tring.

2.2.1. Didu tra, khao sat va déng gia hién trang sat &

Pé x4c dinh duoc cac yéu té nguy co gy ra sat 19, d tién hanh diéu tra, khao sat va
danh gia hién trang sat 15 viing nghién ctu véi tong s6 53 diém khao sat, trong d6 28 vi tri &
khu vuc ven Bau Ong (20 vi tri & bo tréi, 5 & bo phai), 16 vi tri ven Bau Ba (11 vi tri bo tréi,
5 bo phai), 07 vi tri khu vuc Viing Mén, 01 vi tri & subi Hong va 01 tai Miii Yén. Ban d
hién trang sat 16 bo Bau Trang duoc thé hién trén Hinh 3.

Bd phai Bau Ong c6 sy phan di, chénh Iénh cao d6 dia hinh va d¢ déc cao hon phia bd
tréi, vi thé co thé nguy co xay ra sat I dang khéi; va bo trai cua hd con luu lai cac dau tich
cua hién tuong xam thuc duong bo (ré cly than gd nam ven b hé bi 16 18n khoi mat nudc
hozc than cay nghiéng vé phia mat nuéc cia ho). Biéu nay co thé giai thich 1a do khi gié mia
tdy nam thinh hanh, thdi trén mat nudc hd tao song tac dong dén duong bo. Pudng bd noi
day hau hét 1a dat cét, dinh két kém d& bi phé v dan dén xam thyc, bao mon theo kicu “gam
nham”.

Phan cudi bo trai Bau Ba c6 sy phan di, chénh Iénh cao d6 dja hinh va d6 dbc cao hon
phia b phai, vi thé ¢ thé dan dén nguy co xay ra hién twong sat 16 dang khdi (vi du diém
KSBB 01). Phan dau bo phai it thiy dau tich cua hién tuong xam thuc dudng b, noi day
ngudi dan dia phuong khai thac sir dung dét bang cach ha cip do doc, tao thanh bé mait kha
bang phang cho viéc trong trot cac loai cdy ngan ngay nhu dau phong (KSBBO5) hay dai
ngay nhu dua (KSBBO07). Bac biét tai vi tri khao sat KSBBO01 1a noi da bi sat 16 nghiém trong
xay ra vao ngay 03/05/2023. Thuc té khao sat vao thang 01/2024 cho thiy tong chiéu dai
doan sat 16 khoang 103 m, chiéu ngang cung sat I6n nhat khoang 38 m, dién tich bé mat sat
160,269 ha.

Khu vuc rach Viing Mén tuy c¢é dia hinh thap nhung phan di cao, d6 doc kha 1on vi thé
c6 nguy co sat 16, dac biét 1a bé mat swon doi cat tiép giap vai dong chay. Khu vic ven bién
Miii Yén 1a ving dia hinh thdp nhung c6 sy chénh léch cao d6 va do dbc kha cao vi thé hoan
toan c6 nguy co sat 16, dac biét 1a bé mit suon doi cat hoac bé mat vach da tiép giap voi bo
bién. Khu vuc sudi Hong co dia hinh trung binh, kh& bang phing, nhung do hinh thanh trén
nén dit cat d6 nén bé mat khe sudi bi phan cat rat manh tao thanh ranh xo6i c¢6 d6 déc rat cao.
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Bién doi d6 ddc rat cao, trén cling mot mat cit c6 noi do dbe 1én dén 40 do, vi thé hoan toan
c6 nguy co sat 16, dac biét 1a bé mat swon suoi tiep giap véi long suoi.

Hinh 3. Ban d hién trang sat |6 bo Bau Tréng ti & 1:5.000.

2.2.2. Xac dinh trong sb cac yéu td gdy ra nguy co sat 16 tai hd Bau Tring

Két qua diéu tra, khao sat va danh gia hién trang cac diém sat I khu vuc hd Bau Tring
cho thay rang, nguy co sat 16 bo hd khu vic Bau Trang cha yéu do cac yéu té sau day tac
dong chinh bao gém: (1) Pia chat tram tich; (2) Cao d6 dia hinh; (3) Po doc; (4) Mbi truong
dat; (5) Kha niang xam nhap nudc vao bo; va (6) Tinh tham caa dat. Sau yéu t nay dugc coi
nhu ¢6 sy tac dong tich lity va cong huong theo thoi gian. Tuy nhién, néu xét cac yéu té riéng
I¢ thi mdi yéu td lai c6 su tac dong khac nhau do d6 viéc xac dinh mic d6 anh huong cua
chiing 1én nguy co sat |¢ dugc xac dinh theo phuong phap AHP. bé ap dung phuong phap
AHP thi bude dau tién can phan loai cip d6 tac dong théng qua trong sé caa mdi 16p ban dd
trong ting yéu té (Bang 1).

Bang 1. Céc yéu té/ban do thanh phan st dung trong khoanh viing nguy co sat 6.

Yéu to Pic diém ty nhién Lép ban do Trong s6
Kha ning sat 16 bo phu thudc vao céac aQa(*) 4
o S AT LA, A 2-3 2

Dia chit trim 10;11 tram tich; }ram tlch; song (an 7 ) mQ( 3)pt 6
tich 6 nguy co thap cho dén dat cat cua vQi(°) 8
tram tich gi6 Holocen (vQ,'*dat cat) vOx(?) 10

tiém nang sat 16 cao nhat (Hinh 4a). ?
Cap do cﬁa} Vﬁ’ng bo khu vue Bau > 40 2
PN Trang 1a y€u t6 quan trong doi voi 38 -40 4
Cao d‘grg)‘a hinh e trong sat 16 bo. Cao do bos cang 36 - 38 6
16n thi kha nang sat 1& bd cang cao 35-36 8
(Hinh 4b). 34-35 10
D6 déc cia ving by khu vye Bau 0-5 2
7 A a1 N 5-8 4

NS . Trang, tuong ty cao do dia hinh, do
Do doc vung bo FYR s 1z x o s 8-15 6
A doc cang 16n thi kha nang sat 16 bo

(do) cang cao (Hinh 4c) 15-25 8
g ‘ , >25 10
Mai trudng dat ¢6 anh huong dén kha bat cat do (ARr,dy)/mQ,(*)pt 2
Méi truone di¢ | Mang sat 16 bo ho. Cac loai dat tuong ~ Dat cat trang vang (ARL,dy)/aQ(*) 5
& ing v&i cac tram tich khac nhau gom  Dat cat trang vang (ARLdAy)VQi(®) 8
dat cat do tram tich bién Pleistocen DAt ct tring vang (ARLdy)/vQa('?) 10
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Yéu tb

Pac diém tu nhién

Lép ban do

Trong so

(mQ,2) dén dét cat trang vang tram
tich gi6 Holocen (vQ>'?) (Hinh 4d).

Cao d6 cta bo Bau Trang c6 quan hé Thap 4
v6i kha nang xam nhép nudce vao bo. Trung binh 6
Kha na N Cao d¢ ven bo cang thap thi kha nang Cao 8
a nang xam N A RSO x
N C. s xam nhap nudc vao bo cang cao, dan
nhdp nudc vao J L A ok
bo deén kha nang sat 16 bo cang cao: thap )
(cao do > 38 m); trung binh (36-38 Rat cao 10
m); cao (35-36 m) varat cao (<35 m)
(Hinh 4e). ) )
Tinh tham cua dat ven bo phu thudce Thap 4
vao cdc loai tram tich. Tram tich s6ng Trung binh 6
' (aQ2*?) c6 tinh tham kém cho dén Cao 8
Tinh tham trdm tich Holocen (vQ>'?) ¢6 tinh
cua dat thim cao, tiém 4n nguy co sat 16 bo )
tir thdp dén cao: thap (trAm tich aQ,> Rat cao 10
3), trung binh (mQ2?pt), cao (vQ:°)
(Hinh 4f).
(@) (b)
- Lq““
I
(© (d)
. CHU GIAI
Dt cat damQ1iZiet,
DAt cat tréing wangiaO2(23)
Dét cat tréng vanghCl1{3)
Dt cat trang wangiCl2( 2
() ()
CHU GIAI |
! Thip
— Trung binh
—

Hinh 4. Céc ban d6 thanh phén (a) Dia chat trim tich; (b) Cao d6 dia hinh; (c) D¢ dbc ving bo; (d)
Maéi truong dét; (€) Kha nang xam nhap nudc vao bo; (f) Tinh tham cia dat.

Sau khi xac dinh duoc cac yéu td chinh gay ra sat 16 dua vao két qua diéu tra, khao sat
(Bang 1 va Hinh 4) tién hanh xac dinh trong sb tac dong cta cac yéu t6 nay dua vao phuong
phdp AHP [39]. Bé danh gia d6 tin cdy cua két qua xac dinh trong s tac dong cua 06 yéu tb
thanh phan (wi) gdy ra nguy co sat 16 bang phuong phap AHP thong thudng cac nghién ctru
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dwa vao chi s6 nhit quan CI va ty 18 nhit quan CR. C4c chi s6 ndy dugc xac dinh theo cac
cong thuc (1) va (2):

Aax — N
C| = Zmax 1
— @)
CR:& (2)
MRE

Trong d6 Anay 12 gid tri riéng 16n nhat caa ma tran so sanh cap, n 1a sé yéu té duoc so
sanh (kich thudce caa ma tran), MRE 1a chi sb trung binh ngau nhién. Gia tri CR < 10% ma
tran so sanh cip dam bao mtc do nhat quan, con néu CR > 10% thi ma tran so sanh cip
khong dam bao tinh nhit quéan trong danh gia cua cac chuyén gia can xem xét lai.

2.2.3. Xay dyng ban dd phan ving nguy co sat 1¢
Chi s6 nguy co sat 1& LHI duoc xac dinh bang cong thic (3) duéi day [19, 39, 40].
6
LHI=Y"" LHI, xw, 3)
Trong d6 i 1a cac yéu t6 thanh phan; wi Ia trong s6 cua ting yéu té thanh phan tac dong
toi nguy co sat 16 (Bang 2). bé phan ving nguy co sat 16 nghién ctru nay st dung 05 mirc do

nguy co bao gom LHI < 35: rat thap, LHI = 35-45: thap, LHI = 45-50: trung binh, LHI = 50-
55: cao va LHI > 55: rat cao) [40].

3. Két qua va thao luan

3.1. Mirc d6 tdc déng cia cdc yéu té gdy nguy co

Két qua xac dinh trong s6 wi cac yéu té anh huong bang phuong phap so sanh cap cho
thy riang chi s6 CR = 3,6% < 10% cho thay dam bao d¢ tin cay trong viéc sir dung trong s6
c4c yéu t6 thanh phan dé xay dung ban d6 nguy co sat 16 cho khu vuc nghién ctu. Két qua
tinh toan cho thay rang tinh tham cua dat (we = 21,4%), 46 dbc ving bd hd (ws = 21,4%) va
kha nang xadm nhap nudc vao bd (ws = 19,1%) la cac yéu té co mirc do tac dong 1on dén nguy
co gy ra sat 16 khu vuc nghién ctiu. Két qua xac dinh trong s6 thé hién ¢ Bang 2.

Bang 2. Trong sé tac dong cuia cac yéu td ti nguy co sat 16 hd Bau Trang.

S6 thir twr Cic yéu to Trong sb (wi) Mirc d¢ sai Iénh +/-
wi Dia chit trAm tich 9,4% 3,5%
w2 Cao d6 dia hinh 14,3% 4,5%
w3 Do dbc ving boy 21,4% 5,3%
w4 Moi trudng dat 14,3% 4,5%
w5 Kha nang xam nhép nudc vao bo 19,1% 5,1%
w6 Tinh thdm cua dat 21,4% 5,3%

3.2. Phan vung nguy co sat lo

Két qua chong ghép 6 ban do thanh phan di thanh 1ap ban db phan ving nguy co sat 1&
bd hd khu vye Bau Trang ti 18 1:5.000 (Hinh 5). Dién tich khoanh ving nguy co sat 1& bo
khu vire Bau Tring khoang 310 ha, bao gom ca dién tich mat nudc; dién tich tir mép nuée hd
ra vé phia bo khoang 164,27 ha. Khu vuc khoanh viing kéo dai theo huéng Tay bac - Pong
nam, tir ddu Bau Ong chay doc theo duong tinh BDT715 va két thic ¢ cubi Bau Ba giap véi
duong tinh DT716B. Chiéu rong khu vie khoanh viing cach mép nuéc khoang 150 m & phia
tay béc, gii han phia nam 13 2 dudng tinh BDT715 va PT716B. Céc chi s6 nguy co thay doi
tir < 35 dén > 55, duoc phan loai thanh 5 ving nguy co rat thap (I < 35), thap (I = 35-45),
trung binh (I = 45-50), cao (I = 50-55) va rat cao (I > 55).
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3.1.1. Vung nguy co sat 1o rat thip

Ving nguy co sat 1o rét thip c6 dién tich Ion nhat, khoang 75 ha, chiém 45,47% toan
dién tich phan vung (164,27 ha), chia thanh 2 tiéu ving khac biét: Tiéu vung 1a: phan b6 &
phia b trai phan dau Bau Ong, nam trén nén tram tich bién cat do (mQ1 pt), dia hinh cao
(cao d > 40 m), do déc nho tir 5-15° kha niang xam nhap nude vao dat & muc thap; tinh
tham trung binh. Tiéu ving 2a: phan b4 phia bo phai cudi Bau Ong, doc theo dudng tinh
DT715 dén cudi Bau Ba, nam trén nén tram tich séng (aQ.%>®); dia hinh cao (cao d6 > 40 m);
d6 déc nho, tir 5-15°; dat cat do va dat cat trang vang; kha ning xAm nhap nudc vao bd & muc
thap; tinh thdm tir thap dén trung binh. Khong c6 diém khao sat ndo ndm trong viing nguy co
sat 16 rat thap.

3.1.2. Vung nguy co sat 1& thap

Ving nguy co sat 1¢ thap cé dién tich lon the hai, khoang 61 ha, chiém 37,31% toan dién
tich phan viing nguy co sat 1¢ va ciing phan b thanh 2 tiéu ving: Tiéu ving 1b: phan bé ven
bo trai Bau Trang, trén hai nén tram tich bién va tram tich séng (mQ1%pt va aQ2?®); dia hinh
trung binh (cao do khoang 36 m); do doc nho, tir 8-15°; dat cat do va dat cat trang vang; kha
ning xam nhip nudc vao bo & mic trung binh dén cao; tinh thim & muc trung binh. Tiéu
viing 2b: phan bd & phia cudi b trai Bau Ong kéo dai dén giita bo trai Bau Ba, trén nén tram
tich aQ2? va vQ1°, dia hinh trung binh dén cao (cao d6 38-40 m); do dbc tir 8-15°; dit cat do
va dat cat trang vang; kha ning xam nhap nudc vao bd & mac thap dén trung binh; tinh tham
ctia dat & mic trung binh dén cao. Hai muoi ba (23) diém khao sat hién trang nam trong viing
nguy co thap.

3.1.3. Vung nguy co sat 1¢ trung binh

Vung nguy co sat 1¢ trung binh co di¢n tich I6n tha tw, khodng 8,6 ha, chiém 5,23% toan
dién tich phan vung, phan bé thanh 2 tiéu ving kha rd rét: Tiéu vang 1c: phan bd ven bo tréi
cuia Bau Ong trén nén tram tich gi6 Pleistocen (vQ1%); dia hinh trung binh dén cao (cao do
khoang 40-45 m); do ddc tir 8-25°; dat cat trang vang; kha ning xam nhap nudc vao by &
mtrc trung binh dén cao, tinh thim cua dat & mac trung binh. Tiéu ving 2¢: phan bd & gitra
bo trai cua Bau Ba, nam trén nén trim tich dia chat vQ,*?; dia hinh trung binh dén cao (cao
d6 38-40 m); d6 doc kha thap tir 5-8°; dt cat trang vang; kha nang xam nhap nudc vao dat &
mtc trung binh dén cao; tinh thim cua dat & mc trung binh. C6 15 diém khao sét hién trang
nam trong ving nguy co nay.

3.1.4. Vung nguy co sat 16 cao

Vung nguy co sat [¢ cao co dién tich lon thu ba, khoang 16 ha, chiém 9,52% toan dién
tich phan vung, cling phan bo thanh 2 tiéu vung khé rd rét: Tiéu vung 1d: phan bd ven bo trai
cua Bau Ong trén hai nén tram tich mQ1%pt va vQ1®; dia hinh thap dén trung binh (cao d6
khoang 40-43 m), d6 dbc khé 16n, tir 15-25°; dat cat do va dét cét tring vang (cat bay); kha
nang xam nhap nudc vao bo & mic cao dén rat cao; tinh thim cua dat & muc trung binh dén
khé cao. Tiéu viing 2d: phan bd ¢ tir gitra dén cudi bo trai Bau Ba, trén nén tram tich dia chat
vQ2'2, dia hinh kha cao (cao do 38-41 m); d6 doc kha thap tir 8-15°; dat cat tring vang; kha
nang xam nhap nudc vao bo & mic trung binh dén cao; tinh thim cua dat kha cao. C6 3 diém
khao sat hién trang nam trong ving nguy co sat 16 cao.

3.1.5. Viing nguy co sat 16 rit cao

Ving nguy co sat |¢ rit cao c6 dién tich nho nhat, chi khoang 4,03 ha, chiém 2,45% toan
dién tich phan VL‘mg; chi phan bé & cudi bo trai Bau Ba, nam hoan toan trén nén tram tich gio
Holocen (vQ2'% w = 10); dia hinh thap dén trung binh (cao do 35-37 m; w = 6); d déc thay
dbi nhiéu, tir 5 den > 25°(w = 10) nam hoan toan trong vung dat cat trang vang (w = 10); kha
nang xam nhap nudc vao by & mic cao dén rat cao (w = 8-10); va tinh tham cua dat & muc
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kha cao dén cao (w = 8-10). C6 3 diém khao sat nam trong viing nay, bao gom diém sat 1o
ngay 03/5/2023.

Thon
Héng Lam

Déoi
Trinh Nir

CHU GIAI S

Buang giao théng &£ Tréng Trong

Viing nguy co sat I rt thap
Viing nguy co sat 1& thap
Vung nguy ca sat I& trung binh
vung nguy ca sat I& cao
I V/ing nguy co sat & rét cao

Hinh 5. Ban d6 phéan viing nguy co sat I¢ dat khu vuc Bau Trang ti 1é 1:5.000.
4. Két luan

Két qua diéu tra, khao sat hién trang va xay dung ban dd phan vung nguy co sat 16 tai hd
Bau Trang cho thdy rang tai khu vue nay co 3 dia diém khao sat nam trong cac ving nguy co
cao da xay ra sat 19, bao gom KSBB01, KSBB02 va KSBB03. Céc ving c6 nguy co trugt 1&
dat tir rat thap, thap, trung binh, cao dén rat cao lan lugt chiém 45,47%; 37,31%; 5,23%;
9,52% va 2,45% toan dién tich phan viing. Tram tich gi6 Holocen (vQ2'?); dia hinh thap dén
trung binh (cao do 35-37 m); d6 ddc thay ddi nhiéu, tir 5 dén > 25°, dat cat trang vang; kha
nang xam nhap nudc vao bo & mirc cao dén rat cao; va tinh tham cua dat & muc khé cao dén
cao la cac yéu t6 tyr nhién dan dén sat 1o bo Bau Ba. Két qua nghién ciru 13 tai liéu khoa hoc
va thyc tién gitp dé xuat cac giai phap cong trinh va phi cong trinh bao v¢ bo khu vyc Bau
Trang Do do6, viéc quan 1y, bao vé khu vuc hd Bau Trang can co cac giai phap toan dién, bao
gom giam sat bién doi khi hau, cai thién hé thong thoat nudc va bao vé tham thuc vat dé ngan
ngira sy di chuyén cia cat. Dong thoi, cin xem xét can trong cac hoat dong du lich dé dam
bao khong lam gia tang nguy co sat 10, bao vé moi truong bén vitng cho khu vic nay.

Tuy nhién, can luu ¥ rang két qua phan ving nguy co sat 16 chua c6 sb liéu day du dé
xac dinh dugc muc dd tac dong cua cac hoat dong du lich trong d6 c6 hoat dong gia tai bé
mit do c4C phuong tién chd du khach di chuyén ven ho c6 thé gia ting mirc do sat 16 khu vuc
nay. Ngoai ra, cac nghién ctru tiép theo vé sat 16 & khu vuc ho Bau Tring tinh Binh Thuén
can bd sung chi tiét thém s liéu do dia hinh d9 phan giai cao (1mx1m), khoan khao sat dia
chat va dia chat thuy vin cing nhu quan trac thong sb khi tugng thuy van theo chudi thoi
gian Gmg voi cac su kién mwa dé nang d6 chinh xac ctia ban d6 phan ving nguy co sat 1& khu
vuc nay.

Pong gop cuia tac gia: Xay dung ¥ tudng nghién ctru: LN.T., LH.T., T.D.A.; Xt Iy s6 liéu:
TD.A., LHT,; Viét ban thao bai bao: L.N.T., L.H.T.; Chinh stra bai bao: T.D.A., L.H.T.
Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chép 1oi ich trong nhom tac gia.
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Loi cam on: Bai bao 1a mot phan két qua cua dé tai “Nghién ciru nguyén nhan gay sat 16 va
de xuat cac giai phap bao vé€ bo khu vuc ho Bau Trang”, ma so: BDT-02-06-2023 ctia S¢ Khoa
hoc va Cong ngh¢ tinh Binh Thuan. Cac tac gia xin chan thanh cdm on su hgp tac cuia tat ca
cac thanh vién dé tai dé thuc hién bai bao nay.
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Assessment and mapping of landslide hazard in Bau Trang lake
area, Bac Binh district, Binh Thuan province
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Abstract: Landslide hazard zoning serves as a basis for establishing safety zones and
proposing risk management solutions for livelihoods and socio-economic development
activities in the Bau Trang area, Binh Thuan Province. A risk zoning map with levels of risk
caused by landslides in this area was developed using the Analytic Hierarchy Process (AHP)
method based on survey data of 53 landslide sites in the study area from March 14 to March
16, 2024. Six components were selected, including sedimentary geology, elevation, slope,
soil environment, water intrusion potential, and soil permeability. The results show that
three survey locations fall within very high-risk zones, including areas where landslides
have already occurred. The zones classified as very low, low, medium, high, and very high-
risk account for 45.46%, 37.31%, 5.23%, 9.52%, and 2.45% of the total zoned area,
respectively. Natural factors contributing to the landslides in the Bau Tring area include
Holocene aeolian sediment (vQ21-2); low to moderate terrain (elevation 35-37 m); highly
variable slopes, ranging from 5 to >25°; yellowish-white sandy soil; high to very high water
intrusion potential; and moderately high to high soil permeability. This research’s findings
provide scientific and practical evidence for proposing structural and non-structural
solutions to protect the banks of the Bau Trang area.

Keywords: Landslide; Hazard Classification; Bau Trang Lake; Binh Thuan.
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