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on its relative importance in landslide occurrence in the study area
through literature review. The landslide susceptibility map was generated
using a weighted linear combination method in GIS and categorized into
five susceptible classes namely, very low, low, moderate, high, and very
high using quantile classification. The results revealed that 29% of the
study area is at very low susceptibility, 24% at low susceptibility, 21% of
moderate susceptibility, 15% of high susceptibility, and 11% of very high
susceptibility area coverage. The effectiveness of these results was
checked by computing the area under Receiver Operating Characteristic
curve (AUC) which showed a satisfactory result of 63.3%. Most of the
recorded landslide events were located in high and very high susceptibility
areas. These findings could be useful to planners and decision-makers in
land use planning and slope management to prevent or reduce future
landslides.
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THONG TIN BAI BAO TOM TAT

Qud trinh: Nghién ctru nay trinh bay mot cdch tiép can tich hop vién thdm, hé thﬁng

N7han bai 25/12/2022 théng tin dia ly (GIS) va tién trinh phdn tich thit bdc (AHP) dé phan viing
Stra xong 04/4/2023 nhay cdm trugt 16 ddt cho thi xd Mwong Lay va ving phu cdn thuéc Trung
Chap nhan dang 25/4/2023 du va mién nii phia Bdc. Chin tiéu chi lién quan dén truot 16 ddt, bao gom:
Tir khoa: thach hoc, mdt dé dirt gdy hoat dong, dé doc, phdn cdt sdu, phdn cat ngang,
I6p phil mdt ddt, thanh phdn co gioi ddt, lwong muwa ngay I6n nhdt va mat
dj dong ddt dwoc tao ra bang cdch st dung di ligu quan trdc mdt ddt hodc
cdm bién tir xa trong moi trLro'ng GIS. Trong s6 ctia méi tiéu chi dworc xdc
dinh bang cdch str dung AHP tity thudc vao tdm quan trong turong doi dén
viéc xudt hién truot I& ddt tai khu viec nghién civu thong qua téng quan tai
liéu. Bdn do nhay cdm trugt 16 ddt dwoc tao ra bing phu'o'ng phap két ho'p
tuyen tinh cé trong sé trong GIS va duwoc phan loai thanh ndm cdp nhay cdm
Id rdt thdp, thdp, trung binh, cao va rdt cao theo phwong phdp phdn logi
phdn vi. Két qud cho thdy dién tich cé cdp nhay cam rdt thdp, thdp, trung
bl‘nh, cao va rdt cao ldn lu’o’t la 29%, 24%, 21%, 15% va 11%. Pé chinh xdc
ctia cdc két qud nay & mirc cha’p nhdn véi dién tich dwdi dwong cong thu
nhdn (AUC) la 63,3%. Hdu hét cdc su kién truot 16 ddt dwoc ghi nhdn déu
nam & cdc khu vwece cé do nhay cdm cao va rdt cao. Nhitng phat hién nay c6
thé hitu ich cho cdc nha quy hoach va ra quyét dinh trong viéc ldp ké hoach
st dung ddt va qudn Iy dé doc dé ngdn ngira hodc gidm thiéu truot 16 ddt
trong twong lai.

Cong nghé dia khong gian,
Tién trinh phan tich thir bac,
Thi xa Muwong Lay,

Truotld dat.

© 2023 Trwong Pai hoc Mo - Bia chat. T4t ca cic quyén dwoc bao dam.

1. M¢& dau
Trwot 1& dat (TLD) la mot thuét ngit chung
“Tdc gid lién hé dugc str dung dé€ mo ta sy dich chuyén xudng doc
E - mail: nguyénduyliem@hcmuaf.edu.vn cua khéi dat, da va cac vat liéu hitu co dwédi tac
DOI: 10.46326/JMES.2023.64(2).02 dung cia trong lyc (Highland & Bobrowsky,
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2008). Hién twong nay xay ra do cac yéu t6 kich
hoat nhw lwgng mwa 1én hodc kéo dai, dong dat,
tuyét tan nhanh va cic hoat dong nhéan tao tac
dong (Mersha & Meten, 2020). TLD la moét loai
hinh thién tai phé bién trén thé gidi, dic biét tai
cac khu virc mién nui, giy ra thwong vong dang ké
vé nguoi, thiét hai vé tai san va co sé ha ting.

Tinh nhay cdm TLD la kha nang xay ra TLD
trén mot khu vwe duwa trén diéu kién dia hinh tai
khu vuc d6 (Reichenbach va nnk, 2018). Cho
phép du dodn nhirng vi tri c6 thé xay ra TLD, lam
co s& cho qua trinh danh gia rti ro TLD va hd tro
dacluc cho cong tac phong chdng thién tai dia chat
(Yong va nnk., 2022). C6 thé phan loai cac cach
tiép can nghién ciru tinh nhay cdm TLD thanh ba
loai: phwong phap dwa trén tri thitc, mé hinh
hwéng dir liéu va mo hinh vatly xac dinh (Yong va
nnk, 2022). Phwong phap dwa trén tri thirc st
dung kinh nghiém ctia cac chuyén gia nén mang
tinh chd quan va cé thé khéng chinh xac. M6 hinh
hwéng dir liéu chi yéu dwa trén ly thuyét phan
tich thdng ké nén twong d6i don gian vi n6é don
gian hoa cac yéu t6 anh hudng va kiém soat cta
cac tai bién dia chidt ma bd qua phéan tich cac dong
luc, co ché giy ra tai bién dia chit. Pong thoi, mo
hinh nay phu thudc nhiéu vao chat lwgng dir liéu
nén néu dir liéu diu vao thiéu chinh xac sé c6 thé
dan dén sai s 1én trong két qua. Mo hinh vatly xac
dinh st dung phwong trinh co hoc mé ta qua trinh
vatly dé phan tich TLD. Phwong phap nay dwoc ap
dung chu yéu cho cac dang TLD twong déi don
gidn va cac thudc tinh vat Iy co ban ctia d6i twong
nghién ctru la kha dong nhat. Phwong phap nay
phu thudc vao cac dinh luat vat ly va c6 thé phan
tich cac yéu t6 chinh, nhwng né c6 yéu cu cao vé
cac thong s6 nén chi phti hop cho cac nghién ctiru
& quy mo nho.

Tai Viét Nam, do dia hinh chu yéu la d6i nui
déc va khi hAu mang tinh chat nhiét déi gié mua
4m nén TLD dién ra phd bién vao mlua mua va
dugc xEp vao loai thién tai nguy hiém (Poan va
nnk, 2020). Hau hét cic nghién ciru vé TLD &
nwéc ta tap trung tai cac khu vyc: trung du va
mién nui phia Bic, duyén hai mién Trung va Tay
Nguyén. Phwong phap théng ké, hoc may thuong
duogc st dung dé danh gia nguy co TLD trén quy
mé khong gian rong 16n. Tuy nhién, loai ban d6
nay chi cung cip thong tin vé “noi” c¢6 kha nang
TLD ma khéng cho biét “khi nao” va “tin suit” TLD
c6 thé xay ra. Ngoai ra, viéc thu thap, xy dung co

s¢ dit liéu vé TLD chwa dwoc quan tAm ding mirc
dan dén thiéu thong tin vé vi tri va thoi diém xay
ra TLD.

bién Bién la mot trong nhirng tinh mién ndi
Tay Bac chiu 4nh hwdéng cua TLD, giy ra do tic
déng cia cac yéu to tw nhién, méi trrdng va xa hoi.
Trong nam 2016, Dé an “Diéu tra, danh gia va
phan ving canh bdo nguy co truot 1 dat da cac
vung mién nui Viét Nam” do Vién Khoa hoc bia
chat va Khoang san cht tri da hoan thanh diéu tra
va thanh 14p ban d6 hién trang TLD ty 1& 1:50.000
tai tinh Dién Bién. Ap dung phwong phap danh gia
da tiéu chi két hop véi kién thirc chuyén gia, cac
yéu t0 tac nhan twong ng véi 8 16p ban do thanh
phan da dugc st dung lam sé liéu dau vao chinh
cho md phéng nguy co TLD, bao gbm: d6 déc dia
hinh, mat do s6ng sudi, mat do phan cit ngang,
mat do lineament (dat giy, déi pha hay, khe nit
kién tao), ki€u vé phong h6a, dd bén khang cit clia
dat da, mirc d6 chira nwéc cha ting nwdc ngam,
thdm phd va bién déng tham pht (Trinh, 2017).

Khu vuc nghién ctru ¢6 dién tich 2.766 km?
nam phia bac tinh Dién Bién gidp vai tinh Lai Chau
bao gom toan bd thi xd Mwong Lay, mét phin
huyén cdc Mwong Cha, NAm Po, Tia Chulia ctia tinh
Dién Bién va mot phan cac huyén Nam Nhun, Sin
H6 cuda tinh Lai Chau (Hinh 1). Tai khu vuc nay,
TLD chu yéu xay ra trén dia hinh swon nhan tao
theo kiéu trwgt xoay véi nhiéu quy mo khac nhau.
TLD xay ra rat manh doc Qudc 19 6 va 12, dic biét
la trong giai doan xay dung thuyy dién Son La khi
mat do giao thong ting cao do vin chuyén vat liéu
xay dung. Ngoai ra, con xay ra & cac tuyén dwong
lién huyén, lién thén, nhit la nhitng con dwong
mé&i mé. TLD xay ra hau hét trong dat da phong
héa doc theo cac vach taluy dwong déc 400, mot sé
it xay ra trén mai swom doc 45°. Cac vét truot co
hinh thai kha da dang nhwng pho bién dang vong
cung, phéu nguoc, 1ong mang. TLD khong chi xay
ra & cac khu vuec taluy dwong ma con xut hién &
taluy 4m, gan dwong giao thong, gy rui ro cho
hoat ddng giao thong va khé khan trong cong tac
khac phuc hdu qua sau TLD.

Muc tiéu ctia nghién cru 1a tich hop vién
tham, hé théng thong tin dia ly (GIS) va tién trinh
phén tich thi bic (AHP) d€ phan viing nhay cam
TLD cho thi xa Mwdong Lay va vung phu can.
Phwong phap AHP dwoc st dung dé lwong hoa
anh hwdng cla cac tiéu chi tién dg, kich hoat dén
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Hinh 1. Vi tri thj xd Mwong Lay va viing phu cdn.

viéc xudt hién TLD tai khu virc nghién ctru. Cong
nghé vién tham dwoc st dung dé cap nhat hién
trang 1&p phtt mat dat trong nam 2021 va cai thién
chat Iwvgng dir liéu lwong mwa & do phan giai
khong gian 4 km, trong khoang thoi gian 20 nam
(2001+2020) v&i tan sudt ngay. Cudi cung, cong
nghé GIS dwoc sir dung d€ xay dung cac 1op dir
liéu dia ly cho cac tiéu chi danh gia TLD va thanh
1ap ban d6 nhay cam TLD.

2.Dir liéu va phwong phap

2.1. Dir liéu

Dir liéu st dung trong nghién ctu dwoc thu
thap tir nhiéu nguén khac nhau véi théng tin mo
ta chi tiét dwgc thé hién trong Bang 1.

Bdng 1. Di¥ liéu dwoc str dung trong nghién ctru.

TT Dit liéu Ngubn

Mo ta

1 [Mb hinh d6 cao s6|NASA/METI/AIST /Japan Space Systems,
ASTER|U.S./]Japan ASTER Science Team

(DEM)
GDEM v.3

Nam 2019, do phan giai khong gian
30m

2 |Ban do6 diachdt  |Vién Dia chat

Ti 18 ban db 1/50.000

3 |Ban d6 dut gay|Vién Vatly dia cau Niam 2018, ti1é ban d6 1/200.000
hoat dong
4 |Ban do dit Vién Thé nhuwdng Néng hda Nam 1976, ti 1é ban d6 1/1.000.000
5 [S6 liéu lwvgng mwa |PERSIANN Dynamic Infrared-Rain Rate|Giai doan: 1/1/2001+31/12/2020,
(Lwong mua wdc tinh tir vién thdm st|tAn suit ngay, d0 phan giai khong
dung mang than kinh nhén tao - Ty 1é mwa|gian 4 km
hong ngoai dong gin thoi gian thuc)
6 |Ban d6 dong dit |Vién Vatly Dia ciu Nim 2018
7 |Anh vé tinh|European Space Agency (ESA) Anh da phd, xir ly mirc do 2A, giai
Sentinel-2 doan: 1+9/2021, d6 phan giai
khong gian 10 m
8 |Ban d6 hién trang|Vién Khoa hoc Dia chit va Khoang san  |Tilé ban d6 1/50.000

trweot 1o dat
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2.2. Phwong phdp

Nghién ciru st dung két hop cac phuwong
phép bao gém: GIS, vién tham, AHP, dwong cong
thu nhan (Receiver Operating Characteristic-
ROC) véi tién trinh thuwe hién nhw Hinh 2. Theo do,
dwa trén muc tiéu nghién cty, tién hanh thu thap
dir liéu bao gobm: DEM, ban d6 dia chat, ban d6 dut
gdy hoat dong, ban d6 dit, so liéu lwgng mua, ban
d6 dong dat, anh vé tinh Sentinel-2, ban d6 hién
trang truot & dat.

Can ctr vao dac diém trwot 1& dat cta viung
nghién ctru va tdng quan tai liéu, cac tiéu chi danh
gia duoc lwa chon bao gom: thach hoc, mat do dut
gdy hoat dong, do ddc, phan cit su, phan cat
ngang, 16p phi mat dat, thanh phan co gidi dat,
lwong mwa ngay 1én nhat, va mat dé dong dat. Bo

trong sé tiéu chi dwoc tinh toan theo phwong phap
AHP.

Cac16p dir liéu twong g véi tiéu chi do doc,
phan cit ngang, phan cat sdu, mat do dit gdy hoat
déng, mat dé6 déng dat dwoc tinh, phan cip tw
DEM, ban d6 dirt gdy hoat dong, ban dé dong dat.
Lép di liéu thach hoc, thanh phéan co gigi dwoc
trich xudt [an lwot tir ban do dia chat, dat. Lop di
liéu lwgng mwa ngay 1én nhit dwoc phan cip tir s6
liéu lwong mwa. Lop dit liéu lép pha dwoc phan
loai cé giam dinh tir anh vé tinh.

C4c tiéu chi trén sau d6 dwoc phan cip nhay
cam trwot 1& dat trén co s& tham khao tai liéu. Tty
nhitng 1&p phan loai tiéu chi, cac tiéu chi dwoc
chuin hoa. Tiép theo, 1&p chuin héa tiéu chi dugc
chong 1&p theo trong s6 trong GIS. Sau dé, két qua
chisé nhay cam trwot1éd dit dwoc phan cip lai, cho
ra ban d6 nhay cam truot 1& dat.

Thu thap di¥ liéu

. . Ban db . ; ! ! Ban do
Ban db e Ban db Sé ligu Bandd | [Anhvetinh|| hign trang | |T6ng quan
DEM dia chét | | 95 - at lrang mura | | dong dt | | Sentinel-2 || ruot 16 gét tai ligu
J' 77777777 LSS i e e - T e —ri 77—’ N
| [l
= s 6ng ma
| Tinh, Trichxudt || TN || Trichxuat | o, Tien, ||| caoot; ||
| |»|phan cép en xuat || phan cap | |thanh phan bl han c4p | | | [ _l_ —
| do déc thach hac ||~ 5t 65 Sogor | |oemnre | Pet SR L ¥ [ | Thiét lap |
| : hdli’tt g?y d[}r;g dat I T:J?'Iganv? | | thir bac I
i 5 oat déng !
| T|r:|h, ph‘an | 3 | | ; |
Ny ggtpnggig [ Lay méu I | S? Sé_I:Ih Cé? e |
| || 1&p pha | | cac tiéu chi |
'l [Tmn, phan ' v F | v 1
| Lyl cép phan || Phanloai || | Tinh todn |
| ot sau I I&p phi | | dd wu tién |
1 | - * — F | ‘ Sai 1
| == _ | [REpRae | | [xac ainhtimn |
| P eot o adt tho | | | \ags ] ]
W cactiouchi | ~~[Trchxuét| !(Banas ! | |
l - ¥ _ 16p phi I I6p phi : : }
uén héa
| céc tigu chi | Vien tham | | Ping \
1 — 3 T e, | — |
| Cac lo*p tiéu chi da Chong l&p, tinh chi SO |, | i Trong sb cac |
| chuan hoa (X) nhay cam trrot |6 dat | i tiéu chi (W) ‘
P
v I
] Phan cép chi sé
|
} nhay cam tnrot & dat |
| |
| |
| Panhgia |, |
| dé chinh xac | |
e AUC;

Hinh 2. Tién trinh phdn viing nhay cdm truwot 16 dat.
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Cudi cung, ban d6 nhay cam trwot 1& dat dworc
chong 16p véi ban d6 hién trang truot 1o dat dé
danh gia do chinh x4c bang dién tich dwéi dwong
cong thu nhan (AUC).

2.2.1. Tinh todn trong s cdc tiéu chi dnh hwdéng dén
TLD

St dung phwong phap AHP, nghién ctru da
x4y dung hé théng phén cip ba bic cho 9 yéu to.
Cép [ gbm 2 tiéu chi la: tién dé va kich hoat. Nhém
tién dé gom cac tiéu chi cip II: dia chit, dia mao,

15

16p phi mat dat, thanh phan co gidi dat. Nhém
kich hoat gobm céc tiéu phi cip II: lwogng mwa ngay
1én nhit, mat do dong dat. Nhém dia chit gobm cac
tiéu phi cp III: thanh phin thach hoc, mat do dut
gay hoat dong. Nhom dia mao gom cac tiéu phi cip
I1I: 6 dbc, phan cat siu, phan cat ngang. Sau do,
tién hanh xiy duwng ma trin so sanh cap gitra cic
tiéu chi & cung cdp trong cung nhanh véi nhau
theo thang tim quan trong cta Saaty (1980) dua
trén tham khao y Kkién ctia cic chuyén gia dia chit
vGi két qua nhw cac Bang 2+6.

Bdng 2. Ma trdn so sdnh cdp cdp I gitra tién dé va kich hoat.

Tiéu chi Tién dé Kich hoat
Tién dé 1 2
Kich hoat 1/2 1
Bdng 3. Ma trdn so sdnh cdp cdp Il trong nhém tién dé.
Tiéu chi Dia chit | Piamao | Lép phimatdat | Thanh phan co gidi dit
Dia chit 1 1 3 2
bia mao 1 1 3 3
Lép phi mat dat 1/3 1/3 1 1
Thanh phin co gidi dat 1/2 1/3 1 1
Bdng 4. Ma trdn so sdnh cdp cdp Il trong nhém kich hoat.
Tiéu chi Lwong mwa ngdy 16n nhit Mt do dong dat
Lwong mwa ngay 1én nhit 1 2
Mit d6 dong dit 1/2 1

Bdng 5. Ma trdn so sdnh cdp cdp Il trong nhém dia chdt.

Tiéu chi Thach hoc Mat d6 dirt gay hoat dong
Thach hoc 1 3
Mat do dirt gay hoat dong 1/3 1

Bdng 6. Ma trdn so sdnh cdp cdp Il trong nhém dia mao.

Tiéu chi Do dbc Phan cat sdu Phan cit ngang
Do déc 1 4 6
Phan cat siu 1/4 1 2
Phan cat ngang 1/6 1/2 1
Bdng 7. Trong s6 tdng hop ctia cdc tiéu chi dnh hwdng dén TLP.
TT Tiéu chi Trong s Thir hang

1 Thach hoc 0,174 3

2 Mat d6 dirt gdy hoat dong 0,058 7

3 P06 doc 0,179 2

4 Phan cit siu 0,049 8

5 Phan cit ngang 0,027 9

6 L&p phu mat dat 0,085 6

7 Thanh phin co gidi dat 0,095 5

8 Luwong mwa ngay 1én nhit 0,222 1

9 Mat do dong dat 0,111 4
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Dwa vao ma tran so sanh cap, xac dinh mirc do

wu tién cda cAc tiéu chi va mirc

ma tran so sanh cap. Theo d6, gia tri cta ti s6 nhit

quan cua tit cd ma tran so sanh
0,1 nén bo trong sé tinh toan

Lwong muwa ngay 16n nhat anh hwong 1on nhit
dén TLD, sau d6 la do déc, thanh phén thach hoc,

mat do déng dit (Bang 7).

2.2.2. Phdn cdp nhay cdm TLP cho cdc tiéu chi

a) Thach hoc
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Sw 6n dinh cta swon doc phu thude chu yéu
vao thanh phan dit d4, cic da c6 d6 bén thap dé c6
xu hwéng phong héa thanh cac vat liéu kém bén
vitng va mdi loai dit d4 c6 tinh thAm khac nhau.
Tlrban d6 dia chit, cac hé ting c6 cung thanh phan
dat da dwoc gop thanh cic nhém cé dic diém
giéng nhau bang céng cu Merge trén phin mém
ArcGIS 10.2 (Hinh 3). Mirc d0 anh hwédng cta
thanh phan thach hoc dén TLD ti 1é thun véi s6
trin trwgt1& dat ghi nhin trong qué khir (Bang 8).

b) Mat do duit gdy hoat dong

d6 nhit quan cta

cdp déu nho hon
dwoc chdp nhan.
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Hinh 3. Bdn do thach hoc khu vwc nghién ciru.

Bdng 8. Phdn bd thach hoc khu vwec nghién ciru.

Thach hoc Nhém Dién tich (km?) Ty 1€ (%) Mtrc d6 anh hwdng
P4 bién chit giau Alumosilicat 1 215,3 7,78 Trung binh

Pa giau cacbonat 2 658,1 23,79 Thap

ba bl?n c.}{at va tram tich luc 3 1.156,7 41,82 RAt cao
nguyén giau thach anh

Pa xam nhdp axit trung tinh 4 232,0 8,39 Trung binh

Ba! tran_1 _tlch luc nguyén giau 5 329,7 11,92 Thép
Alimosilicat

Pa phun trao mafic va tuf 6 154,8 5,60 Cao

Pabd roi-hé dé tw Q 7 19,4 0,70 Rat thap
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bt gay hoat dong 1a mot yéu té quan trong
gdy ra truot 1& dat. Trong cung mét loai dat da,
TLD dé phét sinh & nhitng d6i dap v, nitt né vi &
day dat d4 thwong bi phong héa, dé bao hoa nwéc
nén c6 do bén chéng cat thap. Mirc do dap v, nirt

né cta dat da thuwong 1a do qua trinh pha hiy kién 9).

tao nhw cac durt gy kién tao, cac ddi xiét ép va cac
qua trinh phong héa. Ttr ban d6 dirt gay hoat dong,
tinh todn mat do dit gay hoat dong bang cong cu
Kernel Density trén phin mém ArcGIS 10.2 (Hinh
4) va phan cip mirc do anh hwdng dén TLD (Bang
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-1 W47 o 3 6 12 Km
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Hinh 4. Bdn dé mdt dé dirt gdy hoat dong khu vwc nghién ciru.
Bdng 9. Phdn b6 mdt dé dirt gdy hoat déng khu vwe nghién ctru.

Mat d6 dirt gy hoat dong (km/km?) Dién tich (km?) Ty 1& (%) Mirc do anh hwdng
0,00-0,01 521,15 18,84 Rit thip
0,01-0,39 573,85 20,75 Thap
0,39-0,54 564,21 20,40 Trung binh
0,54-0,61 552,54 19,98 Cao
0,61-0,65 554,25 20,04 R4t cao
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c) Do doc

Do dbc dia hinh 1a mét yéu t6 c6 vai tro quyét
dinh dén sw hinh thanh va phat trién TLD. Tw
DEM, tinh to4an dd doc bang cong cu Slope trén
phan mém ArcGIS 10.2 (Hinh 5) va phan cip mirc
d6 anh hwéng dén TLD (Bang 10).

d) Phan cat sau

Do cao twong doi ca dia hinh 1a bién do dao
déng vé do cao cua bé mat dat, nghia la do chénh
cao twong doi gitra dinh dia hinh dwong véi day
ctia cac dia hinh 4m gin nhit. Yéu t6 nay thé hién
vai tro thé nang cda dia hinh. Khi d6 cao twong doi

1Y s 103"‘5.1"'0": 1'1}3‘1|D‘|J‘I:
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21TEETM
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102550 E 03"oee 103"F'0E 13 0°E
M
86 dée (") [ ]15- 30 .~ Giao théng [ | Dia giti tinh k
0-5 BH0-4% o i i3 gisi huye Tl 1:500.000
=5 B P Song sudi || Dia gioi huyén o grRiE -
~ Diagivixa L 1 1
Hinh 5. Bdn do dé déc khu vwc nghién ciru.
Bdng 10. Phdn bé dé déc khu vwec nghién ciru.
P06 doc (9) Dién tich (km?) Ty 1€ (%) Mtrc do anh hwdng
0-5 86,10 3,11 Rat thap
5-15 573,59 20,74 Thap
15-30 1.386,85 50,14 Trung binh
30-45 642,48 23,23 Cao
45-79 76,99 2,78 R4t cao
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cang 16m thi thé nang cia dia hinh cang cao va tinh todn phan cit siu bang céng cu Focal
nguoc lai. Diu nay thic ddy qua trinh dich chuyén Statictics trén phdn mém ArcGIS 10.2 (Hinh 6) va
cua dit da xay ra manh hon va dong ning dap vao phén cip mirc d6 anh hwdng dén TLD (Bang 11).
dat da thé hién tinh khoc liét ro nét hon. Tir DEM, e) Phan cit ngang
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Hinh 6. Bdn dd phdn cat sdu khu vuec nghién ciru.

Bdng 11. Phdn b6 phan cdt sdu khu vwe nghién ciru.

21755 N 220N 22T

217507

=
g
WIERIE o
i}
)
Ti s 1:500.500
03 4 12 Kmi

Phan cét sau (km/km?) Dién tich (km?) Ty 1& (%) Mtrc d6 anh hwdng
0,0-0,3 826,06 29,86 Rat thip
0,3-0,6 1389,54 50,24 Thap
0,6-0,9 535,04 19,34 Trung binh
0,9-1,2 14,22 0,51 Cao
1,2-1,4 1,15 0,04 R4t cao
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Hé thong séng sudi thé hién két qua phan cit
ngang cda dia hinh dwéi tac dong clia dong chay.
Nuwéc trén bé mat dia hinh rit nhay cdm va linh
dong v6i sw thay ddi cta dia hinh. Mirc o phancat
ngang cua dia hinh cling phan anh tinh lién tuc,
mic d6 lién khéi ctia dat da. Trong nghién ctru

ndy, phan cit ngang duoc xac dinh bang téng do
dai tat ca cac ranh xam thuec, khe x6i (dong chay
tam thoi), séng sudi (dong chdy thwong xuyén)
trén don vi dién tich (km?). Tir DEM, tinh toan
phén cat ngang bang cong cu Line Density trén
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Hinh 7. Bdn do phan cdt ngang khu vwc nghién ciru.

Bdng 12. Phdn b6 phén cdt ngang khu vwe nghién ciru.

Phan cit ngang (km/km?) Dién tich (km?) Ty 1& (%) Mtrc dd dnh huéng
0,2-2,4 521,15 18,84 Rit thip
2,4-2,8 573,85 20,75 Thap
2,8-3,2 564,21 20,40 Trung binh
3,2-3,7 552,54 19,98 Cao
3,7-8,1 554,25 20,04 Rét cao
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phan mém ArcGIS 10.2 (Hinh 7) va phan cdp mic
d6 anh hwéng dén TLD (Bang 12).

f) Lép phu mat dat

Ré cay lién két vi cac thanh phin cta ditlam
tang do 6n dinh cling nhw diéu hoa sy thay d6i dot
ngot do Am ctia mai ddc. Tham thwe vat bao vé dat
khdi qua trinh truwot 1&, diéu tiét dong chay,
chuyén mét phan nwéc thanh nwée ngdm. Tir anh
trung vi, khong may cta vé tinh Sentinel-2 thu

nhan tr thang 1+9/2021, phan loai cac 16p phu
mat dit bang thuat toan phan loai c6 giam dinh
Rirng ngau nhién (Random Forest) trén nén tang
Google Earth Engine véi chi s6 Kappa 0,95, do
chinh xac toan cuc 97% (Hinh 8). Mitc d6 anh
hwdng ctia 16p phi mat dat dén TLD ti 1€ thuén véi
s0 tran trugt 16 dat ghi nhan trong quéa khir (Bang
13).
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Hinh 8. Bdn dé 1ép pht mdt ddt khu vwc nghién ciru.
Bdng 13. Phdn bé 16p phti mdt ddt khu vwce nghién ciru.
Lép phu Dién tich (km?) Ty 1€ (%) Mtrc d6 dnh hwdng
Mit nwéc 65,08 2,35 Thap
bit trong 502,90 18,18 Trung binh
bit xiy dung 17,05 0,62 Rat thap
Cay tréng 308,23 11,14 Cao
Rirng 1872,73 67,71 R4t cao
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g) Thanh phin co gidi dat

Dwa vao ty 1€ cat, thit, sét trong dat, xac dinh
thanh phan co gi¢i dat tai khu virc nghién ctru. Moi
loai d4t cé thanh phan ty 1é hat khac nhau thi ¢
tinh thAm, d6 6n dinh, bé roi khac nhau. Tir ban do
dat Viét Nam, cit ra dir liéu theo khu virc nghién
ctru bang cong cu Clip trén phan mém ArcGIS 10.2

(Hinh 9). Mrc d6 anh hwdng ctia thanh phan co
gi¢i dat dén TLD ti 1é thun véi s6 tran truot1é dat
ghi nhan trong qua khir (Bang 14).

h) Lwong mwa ngay lén nhat

Lwong mua la thdng s6 quyét dinh dén qua
trinh trwot 16 dat. Nwéc mwa ngdm xubng khoi
trwot lam ting tai trong cia khoi dat da trén swon
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Hinh 9. Bdn dé thanh phdn co giéi ddt khu vwec nghién ciru.

Bdng 14. Phdn b thanh phdn co giéi ddt khu vwec nghién ciru.

Thanh phin co gi¢i dit Dién tich (km?) Ty 1& (%) Mirc dd dnh huwdng
Sét bun 480,96 17,39 Rét thip
Thit sét cat 928,74 33,58 Trung binh
Thit sét bun 1347,47 48,72 Trung binh
Thit sét 8,83 0,32 R4t cao
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doc, lam giam do bén cua dat da. Mat khac, hinh
thanh dong ngdm sinh ra ap lwc nwéc thuy dong
va thiy tinh lam lyc gay truot taing mot cach dang
ké. Cwong do TLD gia ting ty 1é thuin véi lwong
mua, dac biét la mwa tran véi cwedng do 16m trong
nhiéu ngdy. Tir chubi s6 liéu lwong mua ngly

trong giai doan 1/1/2001+31/12/2020, tinh toan
lrong mua ngady lén nhit bang cong cu Cell
Statictics trén phan mém ArcGIS 10.2 va phan cip
muirc d6 anh hwong dén TLD (Hinh 10, Bang 15).
S6 liéu lwong mwa PERSIANN Dynamic Infrared-
Rain Rate da dworc kiém chirng d6 chinh xac khi so

B 129 - 199
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Hinh 10. Bdn do6 lwgng mwa ngay 1én nhdt khu vwc nghién ctru.

Bdng 15. Phdn bé lwong mwa ngay 1én nhdt khu vwec nghién ciru.

Luwong mwa ngay 16n nhit (mm) Dl(irrlntzl)c h Ty 1é (%) Mtrc d6 anh hwdng
180-189 292,69 10,58 Rét thip
190-199 24,90 24,90 Théap
200-209 26,69 26,69 Trung binh
210-219 16,35 16,35 Cao
219-244 21,48 21,48 Rét cao
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sanh véi gia tri lwgng mua thuc do tai tram Lai
Chau (103,15%E, 22,07°N) trong giai doan
2001+2006 véi hé s6 twong quan 0,26 va RMSE

Tlrban d6 déng dat, tinh toan mat dd dong dat
bang cong cu Kernel Density trén phin mém
ArcGIS 10.2 (Hinh 11) va phan cip mirc do anh

17,75 mm. hwéng dén TLD (Bang 16).
i) Mat dé dong dat
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Hinh 11. Bdn dé déng ddt khu vuc nghién ciru.
Bdng 16. Phdn bé mdt dé déng ddt khu viec nghién ciru.
Mat do A 2 2 1A (o A a .
déng dat (diém /km?) Dién tich (km*) Ty 1é (%) Mtrc d6 anh hudng
0,00-0,21 2.000,42 72,32 Rat thip
0,21-0,80 649,42 23,48 Thap
0,80-1,90 51,18 1,85 Trung binh
1,90-3,50 10,87 0,39 Cao
3,50-23,30 54,11 1,96 Réit cao
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2.2.3. Chudn héa mirc do nhay cdm TLD ctia cdc tiéu chi

Dai véi 3 tiéu chi dang bién dinh danh la thach
hoc, 1ép phtt mat dat, thanh phan co giGi dat, mic
d6 anh hwong dén TLD cda tirng tiéu chi dwoc
chuin hoa theo thang diém roirac 1, 3,5, 7, 9
twong &ng véi mie rat thap, thip, trung binh, cao,
rat cao. D6i véi 6 yéu té con lai dang bién ti 1€ la
mat do dit gy hoat dong, dd doc, phan cit siu,
phan cat ngang, lwong mwa ngay 1on nhit, mat do
dong dat, mirc d6 anh hwdong dén TLD cla tirng
tiéu chi dwgc chudn héa theo thang diém lién tuc
tuyén tinh tir 1 dén 9 twong Gng v&i mirc tir rat
thap dén rit cao.

2.24. Tinh todn, phdn cdp chi s6 nhay cdm TLD

Str dung cdng cu Weighted OverLay trén phan
meém ArcGIS 10.2, chi s6 nhay cam TLD (LSI) dwoc
xac dinh bang phwong phéap két hop tuyén tinh gia
tri chuin hoa cta tirng tiéu chi véi trong sé twong
tng nhu sau:

9
LSI = Z W,X; = 0,174X, + 0,058X,
i=1
+0,179X; + 0,049%, (1)
+0,027X5 + 0,085X,
+0,095X, + 0,222X,
+0,111X,

Trong do: 0,174; 0,058; 0,179; 0,049; 0,027;
0,085; 0,095; 0,222; 0,111 Ian lwot 1a trong s6 cta
cac tiéu chi thach hoc, mat do dut gay hoat dong, do
ddc, phan cat siu, phan cit ngang, 16p phu mat dat,
thanh phén co gidi dat, lwong mwa ngay 16m nhét,
mat do dong dat; X, Xz, X3, Xa, Xs, X6, X7, Xg, Xo lan
lwot 1a gia tri chuin héa cda cac tiéu chi thach hoc,
mat do dit gdy hoat dong, do dbc, phan cat su,
phéan cit ngang, 16p phti mét dat, thanh phan co giGi
dat, lwgng mwa ngay 16n nhat, mat do dong dat.

DE tinh toan trong sé cac tiéu chi, phwong
phap vector riéng duoc str dung véi cac bude thye
hién sau day:

- Tinh tong gia tri trng c6t clia ma trin so
sanh cdp;

- Chia tirng thanh phén trong ma trin so sanh
cip voi tong cot twong tng (két qua dwoc ma tran
so sanh cdp chuin hoa);

- Tinh gid tri trung binh cia nhitng thanh
phan trong tirng hang cia ma tran chuin hoa,
nghia 12 chia téng cac gia tri cia mdi hang cho s6
tiéu chi;

- Két qua tinh toan trung binh nay cho ra mot
wéc lwong trong so cla cac tiéu chi.

Trong céc bai toan thuec té, khong phai lic nao
cling c6 thé xay dung duoc quan hé bac ciu trong
khi so sanh tirng cédp. Vi du, phwong an A c6 thé tét
hon B, B c6 thé t6t hon C nhung khéng phai luc
nao A ciing tot hon C. Hién twong goi la sy khong
nhit quan. Sy khéng nhit quan 1a diéu thyc té
nhung mirc d6 khong nhit quan khéng nén qua
nhiéu vi khi dé6 n6 thé hién sy danh gia khong
chinh xac. AHP cung cip cach do lwong toan hoc
dé xac dinh mirc d6 khong nhat quan ctia cac nhin
dinh thong qua ti s6 nhit quan (CR). Néu gia tri CR
nho6 hon hodc bang 10%, nghia 12 c6 thé chp nhin
dwoc, nguoc lai néu gia tri nay 16m hon 10%, cin
phai thAm dinh lai cic budc trwde dé. Qua trinh
wéc lwong ti s6 nhat quan bao gbm cac bwdc sau
(Drobne va Lisec, 2009):

- X4c dinh vector tong trong s6 bang cach
nhan ma trin so sanh cdp ban dau véi ma tran
trong s6 cda cac tiéu chi;

- X4c dinh vector nhit quan bang cach chia
vector téng trong so cho trong sd cla cac tiéu chi
da dwoc xac dinh truedre do;

- Tinh gia tri riéng 16n nhat (ymax) bang cach
14y gia tri trung binh ctia vector nhat quan;

- Tinh chi s6 nhat quan (CI), chi s6 do lwong
mirc do chéch hwdéng nhat quan, dwoc xac dinh
theo cong thirc:

Cl = Ymax — (2)

n—1

Trong d6: ymax - gia tri trung binh ctia vector
nhit quan, n - s6 tiéu chi. Trong ma trin nghich
dao, gia tri riéng 16m nhat (Ymax) luén ludén 16m hon
hodc bang s6 hang hay cot (n). Nhin dinh cang
nhit quan, gia tri tinh todn ymax cang gan n. Néu
mot ma trn so sanh cdp khéng c6 batki sw khong
nhat quan nao, thi ymax=n.

- Cudi cung, ti s6 nhit quan (CR) dworc tinh
theo cong thirc:

CI
(R== 3)

Bdng 17. Gid tri chi s6 ngdu nhién (RI).

n 1 2 3 4 5

RI | 0,00 | 0,00 | 0,58 | 0,90 | 1,12
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Trong d6: RI - chi s6 ngau nhién, hay gi tri
trung binh ctia CI khi nhan dinh so sanh ngiu
nhién, phu thudc vao sé tiéu chi dugc so sanh.

Chi s6 nhay cam TLD bién thién tir 1 dén 9
dwoc phan cip theo 5 cip nhay cdm rat thap, thap,
trung binh, cao, rit cao bang cong cu Reclassify
trén phin mém ArcGIS 10.2 theo phwong phap
phan loai phan vi. Theo d6, mc d6 nhay cam TLD
cang cao thi ti Ié dién tich cang nho.

2.2.5. Bdnh gid dj chinh xdc bdn do nhay cdm TLD

Phuwong phdp dwdng cong thu nhan (ROC)
duwogc st dung dé danh gia dé chinh xac ctia ban do
nhay cam trwot 1& dat. Wu diém chinh cia phwong
phap ROC la sw doc 1ap tuyét déi ctia n6 vaoi so
lwrgng ngwdng tinh toan cling nhw cac khoang giao
nhau cta ching.

Gia st ban d6 nhay cam trwot 1& dat dwoc
phan thanh n cap, n + 1 ngwdng dwoc xac dinh sao
cho gia tri cha ngwdng dau tién (i = 1) thip hon
nhay cdm nho nhat va gia tri cia ngwdng cudi cing
(i=n+ 1) cao hon nhay cAm lén nhit. Méi nguéng
tao thanh mot ma tran sai s6 ma trong do 4 loai
pixel dwoc xac dinh la:

- Drong tinh that (true positive - TP): xac
dinh ding sy kién “c6 nhay cdm” trong truong
hop thuce té1a “c6 nhay cam”.

- Dwong tinh gia (false positive - FP): xac dinh
sai sw Kkién la “c6é nhay cdm” trong trwomg hop
thuec t€ 1a “khong nhay cam”.

- Am tinh that (true negative - TN): xac dinh
diang sy kién la “khong nhay cam” trong trwong
hop thuec té 1a “khong nhay cam”.

- Am tinh gia (false negative - FN): xac dinh sai
sw kién la “khong nhay cdm” trong trwong hop
thuc té 1a “cé nhay cam”.

Cac pixel TP va FN lan lwot 1a cic diém truot
16 @4t ndm trong cac cAp & trén va dwdi gia tri cla
ngudng. Ngwoc lai, cac pixel TN va FP lan lwot la
cac diém 6n dinh nam trong cac cip & dudi va trén
gia tri cia nguwdong. Dwa trén sd lwgng pixel nay
cho mdi ngwdng, hai chi s6 théng ké dwoc tinh
toan, do l1a ty 1é dwong tinh that (true positive rate
- TPR) va ty 1é dwong tinh gia (false positive rate -
FPR) v&i cong thike tinh toan nhuw sau:

TP

TPR = p N )
FP

FPR =N ¥rp ®)

TPR va FPR lan lwot dwoc vé trén truc y va
truc x cda dwong cong ROC. Ching tao thanh diém
(1, 1) trén duong cong cho ngwdng dau tién (i= 1)
va diém (0, 0) cho ngwdng cudi cung (i = n + 1).
Puong cong cang di doc theo bién trai va roi di doc
theo bién phia trén ctia khong gian ROC, thi chirng
t6 do chinh x4c ctia ban d6 nhay cam truot 1o dat
cang cao.

Trong bwéc kiém dinh cudi cung, dién tich
phia dwéi dwong cong (Area Under Curve - AUC)
dworc tinh nhw sau:

n+1

1
AUC = Z NCRETACER NG
i=1

Gia tri AUC thé hién ti 1é thanh céng clia md
hinh bang cach str dung tAp mAiu huin luyén va ti
1é dy doan ctia n6 béi tAp mau kiém nghiém. Ti 1é
thanh cong cho biét ti 16 phu hgp md hinh, tirc la
mirc do phan tach cac vu TLD giira cac vung nhay
cam trén ban d6 nhay cdm TLD. Tuy nhién, né
khong thé tiét 16 chinh xac kha ndng ciia mo hinh
trong viéc dw doan cac tran TLD trong twong lai;
do d¢, ti 1é du doan can dworc tinh toan.

3.Két qua va thao luan

3.1. Bdn dé nhay cam TLD

Tirban d6 nhay cam TLD (cac Hinh 12, 13), ¢6
thé thiy viing nhay cam rat cao chu yéu doc cac
dut giy hoat dong, doc cac tuyén quéc 16 QL6,
QL12, tap trung & cac xa Muwong Pun, Sang Nhe,
Tua Thang ciia huyén Tua Chua, phwong Na Lay
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Hinh 12. Phdn b6 dién tich theo cdc cdp nhay cdm
TLD.
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Hinh 13. Bdn d6 nhay cdm TLP khu vwc nghién ciru.

cda thi xa Mwong Lay, chiém 11% dién tich ving
nghién ctru. Viing c6 nhay cam cao xay ra tap trung
& xa Hira Ngai cia huyén Mwong Cha, xa Pua Xi cia
huyén Tuén Gido, tao thanh dai doc & xa Huoi Léng
ctia huyén Muwong Cha, chiém 15% dién tich viing
nghién ctru. Viing c6 nhay cam thap va trung binh
chiém dién tich twong doi 16m, chiém ti 1€ lan lwot
1a 24%, 21%. Vung c6 nhay cam rat thap chiém
29% dién tich viing nghién ctu, tip trung chi yéu
noi c6 do déc nho, lwvgng mwra trung binh thip.

3.2. Dé chinh xdc ctia bdan d6 nhay cam TLD

Puong cong ROC dwgc st dung dé kiém dinh
ban d6 nhay cdm TLD théng qua viéc cho phép
danh gia ty lé dwong tinh thyc (TPR) va ty 1€
dwong tinh gid (FPR). Cac diém “dwong tinh thuc”
1 cac pixel dwoc phan loai chinh xac 1a cac diém
trueot dat, va cac diém “dwong tinh gid” 1a cac pixel
dwoc phan loai khong chinh xac 1a trwot 16 dat.
Pudng cong ROC dugc suy ra bang cach vé do thi
TPR so véi FPR. AUC 1a mirc do chinh xac cia ban
d6 nhay cdm TLD. K&t qua so sanh ban do6 hién
trang trwegt 1& dat khu vuc nghién ciu (395 diém
TLD da xay ra trong qua khir) véi ban d6 nhay cam

TLD cho ra dwong cong ROC véi gia tri AUC =
0,633 (0,605+0,662), twrong rng véi mire dd chap
nhin két qua. Phan 1ém céc vi tri TLD xuit hién
trong qua khir déu ndm trong cic viung c6 mic
nhay cam cao va rat cao (Hinh 14).

1.0

09
g 0.8
= 0.7
<«
506
=
£05
en
£04
3
& 03
202

0.1

0.0
00 0.1 02 03 04 05 06 0.7 0.8 09 1.0
Ty 1é duong tinh gia (FPR)
Hinh 14. Pwong cong thu nhdn xdy dwng tir ban
do hién trang TLD so sdnh vdi bdn d6 nhay cdm
TLP khu vwrc nghién ctru.

AUC = 0,633
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4. Kétluan

Trén co sé tich hop GIS, vién tham va AHP,
nghién ciru da phan viung nhay cdm trwot & dat
cho thi xa Mwong Lay va ving phu cdn théng qua
xem xét cic tiéu chi bao gbm thach hoc, mat do dirt
gdy hoat dong, do ddc, phan cit su, phan cat
ngang, 16p phi mat dat, thanh phan co gi¢i dat,
lwong mwa ngay 1én nhat, va mit do dong dat. Két
qua cho thdy lwong mwa ngay lén nhit anh huéng
16m nhit dén tinh nhay cdm trwot 1& dat, sau do
dén do déc, thach hoc, mit do dong dit, thanh
phén co gidi dit, 16p pht mat dit, mat do dat gay
hoat dong, phan cit siu, phan cit ngang. Trén tdng
dién tich 2.766 km? ctia viing nghién cttu, c6 29%
1a nhay cam rat thip, khu vuc nhay cdm rat cao chi
chiém 11%, khu virc nhay cam thap, trung binh va
cao chiém lan lwot 12 24%, 21% va 15%. D6 chinh
Xac cha cac két qua trén & mirc d6 chap nhan véi
phén 1én cac sw kién TLD dwoc ghi nhan déu nam
& cac khu vuc c6 d6 nhay cam cao va rit cao.
Nhitng phat hién nay c6 thé hitu ich cho ciac nha
quy hoach va ra quyét dinh trong viéc 14p ké hoach
str dung dat va quan ly d6 doc dé ngan ngira hodc
gidm thiéu TLD trong twong lai.

Loi cam on

DE& hoan thanh nghién ctru nay, ching toi trin
trong gti 1oi cdm on dén Vién Vatly Dia ciu da cap
kinh phi thong qua dé tai cip Vién nam 2021 “Xay
dwng ban do6 nguy co trwot 1¢ dat khu vuece thi xa
Mudng Lay bang phwong phap tich hgp mé hinh
phan tich thir bac AHP vao GIS”.
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stra bai bao; Phung Thi Ngoc Anh - xay dung y
twdng nghién ctry, lwa chon phwong phap nghién
cru, phén tich va danh gia két qua, viét ban thao
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