NGHIEN COU KHDA HOC

ENgay nhan bai: 26/12/2024 BNgay sla bai: 15/01/2025 MNgay chdp nhan dang: 06/02/2025

Nguy co truot lé dat khu vuc xa Ta Xua,
huyén Bac Yen, tinh Son La va kha nang
anh huéng dén céng trinh xay dung

Landslide susceptibility in Ta Xua commune, Bac Yen district, Son La province and possible

affects on construction works

> PHAM LE HOANG LINH', NGUYEN TRUNG KIEN"%", DUONG VAN BINH®, NGUYEN VIET TIEN>*,
NGUYEN QUOC THANH?, VY THI HONG LIEN?, DO THANG®, NGUYEN TRONG TAP

Wién Sinh thai va bao vé coéng trinh - Vién Khoa hoc Thay loi

2\ién Dia chat - Vién Han 1am KH&CN Viét Nam; 3Trudng Pai hoc M6-Dia chat
“Hoc vién Khoa hoc va cdng nghé - Vién Han lam KH&CN Viét Nam; *Dai hoc Thuy lgi

*Tac gia lién hé, Email: kien.mgri@gmail.com

TOM TAT

Ban da nguy co trugt |ér dat khu vue xa Ta Xoa, huyén Bac Yén, tinh
Son La dd duge xay dung béng phuong phap hai quy logistic. Day
|a phuong phép thing ké don gian va di duge &p dung rong réi
trong viéc thanh lap ban dd nguy co trugt 1o dat. Trong bai bao,
séu yéu td thic ddy qua trinh trugt |o dat da duge ap dung trong
khu virc nghién ctu bao gdm: Da ddc, phan bd hé tang, lwgng mua
trung binh ndm, khoéng cach dén dirt géy, khoang cach dén dwang
giao thang, sir dung dat. Dang thavi, dir lidu dau vao ciing bao gom
o4 diém trugt duge xac dinh thang qua khéo sat thyc dia.

Tir khéa: Truot | dat; hdi quy logistic; xa Ta Xoa; ban dé nguy co
trugt | dét; quy hoach.

ABSTRACT

The landslide susceptibility map of Ta Xua commune. Bac Yen
district, Son La province was constructed using the logistic
regression method. This is a simple statistical method and has
been widely applied in the establishment of landslide susceptibility
maps. In this paper, six factors promoting the landslide process
were applied in the study area including: Slope, strata distribution,
average annual rainfall, distance to faults, distance to roads, and
land use. At the same time, the input data also included o4
landslide points identified through field surveys.

Keywords: Landslide; logistic regression; Ta Xua commune;
landslide susceptibility map; planning.
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1.DAT VAN PE

Thong thusng, viéc danh gia nguy ca trugt |6 dat cho mét khu
vuc sé dugc thé hién qua ban dé nguy ca trugt 1§ dat. Bdng cach
hi€u dugc nguyén nhan va cac yéu té dnh hudng dén trugt |5 dat,
viéc phat hién cac vung nhay cdm vdi trugt |6 dat la rat quan trong
déi véi viec quan ly dat dai hiéu qua, bao ton da dang sinh hoc,
phat trién bén viing va |ap ké hoach cac chién lugc gidm thiéu hiéu
qua [10]. Nguy ca trugt 1& dat 1a kha nang mét khu vuc cu thé bi
truct 1& dat [3,4]. N6 thudng dugc thé hién qua mot chi s6 s6 hoc,
dai dién cho xac suat khéng gian xay ra trugt |& dat. Ban dé nguy
o trugt 1§ dat thé hién cac khu vuc c6 kha nang xay ra truot 16 dat
dua trén cac diéu kién dia chat, dia hinh, va cac yéu t6 maéi trudng
khac [4]. Tuy nhién, ban d6 nay khong cung cap théng tin vé chu
ky 13p lai cta trugt 1& dat [2]. Muc dich chinh cla loai ban d6 nay la
mot budc quan trong trong viéc danh gia rai ro truot 1& dat, déng
thai ¢ thé dugc st dung cho quy hoach st dung dat va danh gia
tac dong mai truong [5].

Viét Nam noi chung va xa Ta Xua noi riéng, hang nam déu xay
ra rat nhiéu cac vu trugt 1& dat. Ngoai ra, xa Ta Xua dugc xem la khu
du lich néi tiéng c& nudc, hang nam dén lugng 16n khach du lich
trong va ngoai nudc dén tham quan, nghi dudng. Xa Ta Xua c6
dién tich 44,97 km” va dan s6 2.104 ngudi [16]. Khu vuc nay c6 muc
dd phan cat dia hinh 16n, dao déng tir 160 m dén hon 3000 m va cé
céac hoat déng kinh t&, xay dung s6i dong lam thic ddy qua trinh
truot 1& phat trién. Khéi trugt dién hinh nhit da xay ra tai day la
khoi trugt ngay phia trén khu nghi duéng Mando (khu vuc trung
tdm xa Ta Xua). Khéi trugt xdy ra vao ngay 10/8/2024, khoang
50.000 m® dat da tif trén nui sat xudng, vui lap hoan toan homestay
Mando, lam mot ngudi chét va hai ngudi khac bi thuong [17]. Theo
ghi nhan, khéi trugt nay da xuat hién tir nam 2022, va sau khi trugt
thi dén ngay 17/8/2024, ti€p tuc xuat hién cac vét nit mdi kéo dai
khodng 300 m, rong khodng 80 cm, tao thanh cung trugt mai [18].
Hinh 1 cho thay khéi trugt tai khu nghi duéng Mando do chinh
nhom tac gid ghi nhan trong ndm 2022 va 2024.
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anh chup nam 2024)

2. PHUONG PHAP NGHIEN CUU

S dung phuong phap héi quy logistic (LR) d€ xay dung ban d6
nguy co trugt I dat cho khu vuc xa Ta Xua. LR la mét phuong phap
mo hinh théng ké dugc sir dung rdng rai; trong do, xac suét cua
mot két qua cé tuong quan véi mot tap hop cac bién du bao tiém
nang (hodc cac bién dy bdo) [13]. LR xac dinh xem céc bién phu
thudc c6 méi quan hé dinh lugng véi mot hodc nhiéu bién doc lap
hay khéng; gia tri cta bién phu thudc dugc chuyén déi thanh gia
tri logarit ty |é xac sudt tuong Ung va duoc diéu chinh theo dudng
cong logistic [9]. M6 hinh LR dugc xac dinh b&i mét hodc nhiéu
bién doc lap va dugc do bang cac bién nhi phan nhu 1 hodc 0 (c6
hodc khéng cd) [6, 8]. D& lap ban d6 nguy co truct 16 dat, LR tap
trung vao viéc xac dinh mé hinh phu hop nhat (nhung hgp ly) dé
mo ta mai lién hé gita su c6 hodc khéng co trugt |6 dat (bién phu
thudc) va cac bién déc 1ap nhu goc déc, huéng va thanh phan da
[1]. Do d6, bién phu thudc [a mét bién nhi phan biéu thi su cé hodc
khong cé trugt |6 dat va méi lién hé gita cac lan xay ra trugt |6 dat
va cac bién doc 1ap c6 thé dugc biéu dién nhu sau [13]:

1

P 1+e~ M

trong dé: p - xac suat truot 13 dat xay ra va nam trong khoang
tur 0 dén 1;

z - t6 hgp tuyén tinh c6 trong s6 clia cac yéu td doc lap ndm
trong khodng tif -0 dén +eo. z ¢ thé dugc biéu dién dudi dang
téng ctia mot sé gia tri hang s6 [6]:

z=by+bx, +bx, +..+bx, )]

trong dé: bo- gid tri ban dau cia mé hinh;

n - s6 bién doc lap;

b1, b2...bn - cac hé s6;
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X1, X2, ..., Xn - CAC YéU t6 gay ra trugt 16 dat.

3. DU LIEU TiNH TOAN

3.1.Ban dé hién trang truot 1&

Trong nghién clu nay, ban d6 hién trang truot |6 dugc xay
dung sau khi khdo sét thuc dia (hinh 2). Khu vuc nghién ctu ghi
nhan 54 diém trugt véi dién tich khac nhau. Diém trugt dang cha y
nhat la diém truot tai khu vuc trung tdm xa Ta Xua.

3.2. Cac yéu té thuc day qua trinh truot 16 khu vuc nghién
cdu

Ban do6 dir liéu dugc lap dua trén nguyén nhan va yéu té anh
huéng cda trugt |1& dat. Cac nguyén nhan gay ra sat |6 dat c6 thé
dugc tém tat trong ba nhém chinh [7]:

1) Thay d&i hinh dang va chiéu cao ctia mai déc. Nhém nay bao
gém viéc cat xén mai déc do con ngudi va cac hoat dong tu nhién
gay ra do sy pha hoai cia mai déc bai cac dong nudc lién tuc, su
mai mon clia mai déc.

2) Su thay d8i cdu tric, tinh trang va tinh chat cta dat, da tao
nén mai déc. Nhém nay két hop qua trinh lam thay déi dat, d4, cac
tinh chat vat ly va co hoc clia ching. Pay la hién tuogng phong hoa
vat ly va hoéa hoc, lam dm dat, da bai khi quyén va nudc ngam.

3) Tai trong trén mai déc. Day la cac tai b6 sung khac nhau,
chang han nhu dia chan, thiy déng luc, thiy tinh, tinh nhan tao
hodc tac dong dong.

Varnes (1984) [14] giai thich rang cé nhiéu yéu t6 can dugc
xem xét dé€ phan tich cic nguy cg trugt dat. Soeters va Westen
(1996) [12] da chia cac yéu t6 d6 thanh nam nhém duge mo ta nhu
sau:

(i) Cac yéu t6 dia mao nhu dit liéu ctia don vi dia hinh, tiéu don
vi dia mao, cac dang trugt 13.

(ii)Céc yéu t6 dia hinh nhu d@ liéu cia mé hinh dia hinh ky
thuat s6, hudng déc va chiéu dai cac bé mat dia hinh.

(iii) Cac yéu té dia chat cong trinh nhu di liéu thach hoc, thanh
phan vat chat, ciu trac dia chat va gia téc dia chan.

(iv) Cac yéu t6 st dung dat nhu di liéu phat trién ca s& ha tang
(gén day va ci hon) va ban d6 st dung dat (gan day va ca hon)

(v) Cac yéu t6 thiy van nhu di liéu vé hé théng thoat nudc,
dién tich luu vuc, lugng mua, nhiét do, béc hoi va ban dé muc
nudc.
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Hinh 3. Cac bén d6 thanh phan: a) d6 ddc; b) phan bd hé téng; ) lugng mua TB ndm; d) khodng céch dén diit gay; e) khoang cach dén dutng giao thong; f) st dung dat
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Hinh 4. Ban d6 nquy co trugt |6 xa Ta Xua, huyén Bac Yén, tinh Son La

Trong dé, c6 thé khong can thiét phai bao gém tat ca cac tham
s0; bdi vi nd con phu thudc vao nhiing yéu t6 ¢6 lién quan dén khu
vuc nghién cuu [12]. N6 cling cung cap két qua t8i uu dé danh gia
cac nguy cd trugt dat bang cach chi st dung mét s6 tham so.

Tac gia Pourghasemi (2018) [11] da xem xét 469 bai bao khoa
hoc, chia thanh hai giai doan: 2005-2012 (220 bai) va 2013-2016
(249 bai). Két qua thong ké cho thdy, yéu té quan trong nhat trong
danh gia nguy co trugt |1& dat la dé déc (xuat hién trong 94.2% bai
bdo). Cac yéu t6 quan trong tiép theo la: dia chat, huéng suan, su
dung dat, dé cao, khodng cach dén song, khoang cach dén dut
gay, khoang cach dén dudng giao thong,...

Dua trén cac nghién ctu trén va can c vao thuc té, sau yéu té
dugc sir dung dé xay dung ban dé nguy co trugt I1& cho khu vuc
nghién ctu bao gém: a) d6 déc; b) phan bé hé tang; ) lugng mua
TB nam; d) khoang cach dén dut gay; e) khoang cach dén dudng
giao thong; f) st dung dat (hinh 3).

Cac ban d6 vé phan bé hé tang, sir dung dat dugc ké thia tu
cbng trinh nghién ctiu cda tac gia Nguyén Quéc Thanh [15] (hinh
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3b, 3f). Ban d6 lugng mua trung binh thang dugc néi suy tur di liéu
clia cac tram do mua xung quanh khu vuc nghién ciu trong céc
nam 2022 va 2023 (hinh 3c). Cac ban d6 vé do déc, khoang cach
dén dut gay, khoang cach dén dudng giao thong dugc xay dung tir
ban d6 dia hinh 1:10.000 (hinh 3a, 3d, 3e).

4, KET QUA VA THAO LUAN

T6ng cong 54 diém trugt da dugc st dung dé 1ap ban d6 phan
vling nguy co trugt 1& dat cho khu vuc xa Ta Xua. Toan bo dir liéu
trugt 16 dugc st dung dé xay dung mo hinh phan tich. St dung
phuong phap héi quy logistic xay dung dugc ban d6 nguy ca trugt
|6 dat (hinh 4).

Trén ban d6 nguy ca trugt 16 dat xa Ta Xua cho thdy, khu vuc
nguy cd trugt 18 cao va rat cao ndm chud yéu vé phia Tay Bac va
Dong Bac cua xa Ta Xua. Pay la cac khu vuc cé kha nang anh
hudng manh nhat dén céc cong trinh xay dung. Khu vuc c6 nguy
€ trugt |6 rat thap chd yéu nam & khu vuc phia Dong Nam, khu
vuc trung tdm xa va khu vuc phia Tay Bac clia xa Ta Xua. Cac khu
VUC Nay o xac sudt anh hudng dén cong trinh xay dung la rat thap.

5.VAITRO CUA BAN DO NGUY CO TRUQT L& DAT

Hién nay, tai Viét Nam cling nhu trén thé gidi, vai tro cla cac
ban d6 nguy co trugt I dat la chua ro rang. Viéc xac dinh vai tro
cla loai ban do6 nay sé dugc phan tich qua tan suat xuat hién cla
cac tu khoa lién quan dén ban dé nguy cg trugt 1& dat (hinh 5).
Pareek (2024) [10] da t8ng hgp 250 bai bao khoa hoc trong danh
muc IS| lién quan dén danh gid nguy co trugt 16 dat. Muc dich
chinh cua téac gia Pareek |a kiém tra muc dich si dung cac ban dé
nguy cd trugt 16 dat (vi du: quy hoach st dung dét téng thé hodc
quy hoach mang lugi dudng bd). Két qua la, phan 16n (62%) cac bai
bao nghién ctiu chi mé ta muc dich tao ra cac ban d6 nguy ca truot
16 dat theo nhiing thuat ngi rat chung chung, ma khéng chi ra bat
ky muc dich st dung (hay vai trd) cu thé nao. Chi c6 khoang 18%
cac bai bao chira muc dich cu thé (hinh 5).
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Hinh 5. Tan sudt xudt hién ctia céc tirkhda lién quan dén ban do nquy co trugt 16 dat [10]

Trén hinh 5 cho thdy, vai trd quan trong nhat ctia ban d6 nguy
co trugt |G dat, d6 1a “quy hoach” st dung hop ly lanh thé. Cac vai
trod khac it quan trong hon clia ban d6 nguy co truot |6 dat la:
“quan ly” tai nguyén, “ky thuat” phong chéng, “gidam nhe” thiét hai,
“chinh sach”, ra “quyét dinh” vé phéng chéng thién tai,...

Nhu vay, ban d6 nguy co trugt 1& dat khu vuc xa Ta Xta (hinh 4)
¢6 tinh Ung dung rat quan trong la “quy hoach” st dung hogp ly
lanh thé. Khu vuyc trung tam xa Ta Xua (khu vuc Uy ban xa va lan
can) la cac khu vuc c6 nguy co truot |16 rat thap va thap. Do d6, khu
vuc nay c6 thé ti€p tuc mé rong, xay dung cac cong trinh xay dung
nham phat trién kinh t€. Luu y rang, trong qua trinh xay dung céng
trinh can bd sung cac gidi phap phong chéng trugt 16 cu thé cho
ting vi tri. Cac khu vuc cé nguy co truct |6 rat cao va cao (mau dé
va mau da cam) can han ché xay dung cong trinh.

6. KET LUAN

Ban dé nguy co trugt 16 dat 1a cdng cu quan trong dé dinh
huéng quy hoach, quan ly tai nguyén va giam thiéu rdi ro thién tai.
DGi v6i khu vuc nghién ctu, ban dé nay co gia tri trong viéc quy
hoach xay dung céng trinh tai Ta XUa, nhat la khi noi day la mot
diém du lich n&i tiéng. Két qua cho thay, cé thé tiép tuc ma rong,
xay dung cac cong trinh xay dung tai trung tam xa nham phat trién
kinh té, du lich; do vi tri nay chi yéu cé nguy co trugt |G rat thap va
thap. Tuy nhién, trong qua trinh xay dung cling can bé sung céc
gidi phap phong chéng trugt 1 cu thé cho tiing vj tri. Cac khu vuc
tay bac va déng bac clia xa Ta XUa c6 nguy co trugt |6 cao va rat
cao, can han ché xay dung cong trinh.

Loi cam on

Bai bao |a mét phan san pham cla dé tai doc lap cap Quéc gia:
“Nghién ctiu xdc dinh phuong phdp ddnh gid dinh lugng, dinh tinh rai
ro thién tai do 1 quét, IG ban dd, truot I& ddt cdp huyén, xa khu vuc
mién nui phia Bdc”, ma s6 BTDL.CN-81/21, chi nhiém dé tai: TS
Nguyén Trung Kién. Tap thé tac gia bai bdo xin gi 16i cdm on sau
sac dén B6 KH&CN da tao diéu kién dé hoan thanh nghién cdu nay.

TAI LIEU THAM KHAO

[1] Ayalew L., Yamagishi H. (2005) The application of GIS-based logistic regression
for landslide susceptibility mapping in the Kakuda-Yahiko Mountains, Central Japan.
Geomorphology 65(1): 15-31. doi: 10.1016/j.geomorph.2004.06.010

[2] Brabb EE (1984) Innovative approaches to landslide hazard and risk mapping.
International Landslide Symposium Proceedings. Canada, Toronto, pp 17-22

[3] Budimir, M.E.A., Atkinson, P.M. & Lewis, H.G. A systematic review of landslide
probability mapping using logistic regression. Landslides 12, 419-436 (2015).
https://doi.org/10.1007/510346-014-0550-5

[4] Caleca, F., Tofani, V., Segoni, S. et al. A methodological approach of QRA for slow-
moving landslides at a regional scale. Landslides 19, 1539-1561 (2022).
https://doi.org/10.1007/510346-022-01875-x

[5] Corominas J, Smith JT, Van Den Eeckhaut M et al (2013) Recommendations for the
quantitative assessment of landslide risk. Aristotle University of Thessaloniki

[6] Das G., Lepcha K. (2019) Application of logistic regression (LR) and frequency ratio
(FR) models for landslide susceptibility mapping in Relli Khola river basin of Darjeeling
Himalaya, India. SN Applied Sciences 1(11). doi: 10.1007/542452-019-1499-8

[7] Fomenko I.K., “Method of assessment of landslide”. Doctor thesis. 318pp, 2014.

[8] Menard S. (2002) Applied Logistic Regression Analysis. 2nd ed. Quantitative
Applications in the Social Sciences. SAGE Publications, Thousand Oaks, California. doi:
10.4135/9781412983433

[9] Oh H.-)., Kadavi P. R, Lee C.-W., Lee S. (2018) Evaluation of landslide
susceptibility mapping by evidential belief function, logistic regression and support vector
machine models. Geomatics, Natural Hazards and Risk 9(1): 1053-1070. doi:
10.1080/19475705.2018.1481147

[10] Pareek, T., Bhuyan, K., van Westen, C. et al. Analyzing the posterior predictive
capability and usability of landslide susceptibility maps: a case of Kerala, India. Landslides
(2024). https://doi.org/10.1007/s10346-024-02389-4

[11] Pourghasemi, H.R., Teimoori Yansari, Z., Panagos, P. et al. Analysis and
evaluation of landslide susceptibility: a review on articles published during 2005-2016
(periods of 2005-2012 and 2013-2016). Arab J Geosci 11, 193 (2018).
https://doi.org/10.1007/512517-018-3531-5

[12] Soeters R., Van Westen C.J., “Slope instability recognition analysis and zonation,
In: Turner KT, Schuster RL (eds) Landslide: investigation and mitigation”. Spec Rep 47.
Transportation Research Board, National Research Council, Washington, DC, pp. 129-177,
1996.

[13] Tu J. V. (1996) Advantages and disadvantages of using artificial neural
networks versus logistic regression for predicting medical outcomes. Journal of Clinical
Epidemiology 49(11): 1225-1231. doi: 10.1016/50895-4356(96)00002-9

[14] Varnes D.J., “Landslide hazard zonation: a review of principles and practice”.
International Association of Engineering Geology Commission on Landslides and Other
Mass Movements on Slopes: UNESCO, Paris, pp. 1-63 pp, 1984.

[15] Nguyén Qudc Thanh va nnk. (2015). “Nghién ctiu bé sung, xy dung va xudt ban
b9 ban do thién tai phan dat lién Viét Nam trén co s két qua nghién ciu tir nam 2000 dén
nay’- ma s6 KC 08.28/11-15. Luu trii Vién Dia chét.

[16] https://vi.wikipedia.org/wiki/Ta_Xua

[17] https://tuoitre.vn/sat-lo-dat-vui-lap-2-homestay-o-ta-xua-1-nguoi-chet-3-
nguoi-bi-thuong-2024081011331851.htm?utm_source=chatgpt.com

[18] https://vtv.vn/xa-hoi/xuat-hien-cung-sat-truot-moi-o-ta-xua-tiep-tuc-di-doi-
cac-ho-dan-20240818131235736.htm?utm_source=chatgpt.com

ISSN 2734-9888 | 02.2025 XAYDUNG |49



