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TOM TAT

Dénh gia nguy co truot 16 dat d€ ¢ cac bién phap phong tranh thién tai va phuc
vu quy hoach phat trién 1a rat can thiét, nhat la nhitng vung d6i ni nhiét déi &m
nhue khu viec mién nui tinh Thira Thién Hu€. D€ danh gia nguy co truot 1o dat,
cong nghé GIS va phuong phap phan tich da tiéu chi (MCA) da duogc ap dung dé
tinh toan chi s6 nhay cam truot 16 dat. Trong nghién ctru, 09 tiéu chi anh huong
dén kha nang truot 16 dat da duoc lua chon: Do ddc, hudng swon, do 16i 1om suon,
chi s6 &m uwét dia hinh, chi s6 ndng lwong dong chay, luong mua trung binh cac
thang muia mua, thach hoc, khoang cach dén truc giao thong va tham phu bé mat
dat, sau do tién hanh chong xép cac ban d6 don tinh d€ tinh toan chi s6 LIS va
thong qua két qua tinh toan da phan chi lanh thé nghién cttu thanh 05 cap nguy co

truot 16.

Tt khoa: Danh gid nguy co truot 16 dat, phan tich da tiéu chi, GIS.

1. MO PAU

Truot 16 ddt duoc xem la mot trong nhiing tai bién dia chat phd bién voéi
khoang 9% tham hoa thién nhién xay ra trén thé gioi lién quan dén dang tai bién nay
(Christos Chalkias va nnk, 2014). Mac du con nguoi da dat nhiéu thanh tyu trong khoa
hoc va cong nghé, nhung trugt 16 dat van tiép tuc dién ra va gay ra nhiing thiét hai vé
kinh té, con nguoi va moi truong.

Khu vuc nghién ctru gom 02 huyén Nam Dong va A Lwéi thudc mién nui tinh
Thtra Thién Hué véi dién tich 1.368,14 km?2. Lanh thd kéo dai tir 15°59'30" dén 16°23'20”
vi Béc va tir tir 107°00'56" dén 107° 53’00 kinh Pong. Dia hinh chi yéu la ndi thap
chiém 59,63%, khu vyc nui trung binh chiém 19,92% va go d6i chiém 20,46%. Phan 16n
nham thach duoc ciu tao boi d4 bién chat giau alumosilicat va thach anh, d4 tram tich
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luc nguyén giau alumosilicat va thach anh. Khi hau c6 2 mua ro rét, muia mua tap
trung tir thang IX dén thang XII chiém hon 70% luwong mua ca ndm, lwong mwa nam
dao dong 3.400 — 4.000 mm, s& ngay mwa khoang 200 — 220 ngay [1]. Tham phu ring tu
nhién chi€m dién tich 16n véi 69,46%, sO dién tich con lai la khu vuc chua cé ring,
rung trong, cady nong nghiép va déat chuyén dung.

Xu thé tmg dung vién thdm va GIS vao nghién ctru truot 16 di sdu vao phét
trién ky thuat trong viéc thanh lap ban d6 nguy co truot 10 dat. Cac nghién ctru nay
nhidm phat hién va khoanh vung, giam sat, phan tich trwot 16 va canh bao tai bién. C.J.
Van Westen gan day da tong hop cac cong cu str dung GIS trong phan tich, nghién ctru
rui ro trugt 16 dat. Viéc udc tinh cuong do6 va kha nang truot 16 dat doi hoi mot luong
16n ngudn thong tin lién quan dén: Dia hinh bé mat, 16p dudi dia tang (subsurface
stratigraphy), nudc dudi dat va su bién dong ctia né theo thoi gian, ceong do cat nén
(shear strength) cua dat da, cwong d6 va kha nang xay ra ctia cac nhan td thuc day
trugt 10 (triggering factors) nhu lwong mua va dong dat...Tat ca nhing nhan td nay
doi hoi dé tinh toan su 6n dinh ctia swon d6c, nhung lai c6 sy bién dong 16n theo thoi
gian va thuc t& it khi xac dinh duoc toan b cac thong s6 [9]. Néu tat ca nhitng thong s6
nay déu duoc xac dinh chi tiét, viéc phat sinh trwgt 16, khu vuc treot 16 cho mot giai
doan nhat dinh déu c6 thé thyc hién. Carrara va nnk (1999) da tong quan vé tng dung
cong nghé GIS trong viéc dw doan va gidm sat nguy co trugt 16 va da chi ra nhitng wu
va nhuoc diém: Qua trinh xt li GIS sé khach quan va chinh xac hon so véi khao sat
thue dia cho viéc lap ban d6 bdi cac chuyén gia; qua cht trong vao nhiing ky thuat maéi
trong viéc phan tich nguy co truot 16 nhung it quan tam dén thu thap thong tin, d
liéu c6 do tin cay. Hién nay theo thong ké, nguon co sd dir liéu DEM da duoc tng
dung rat nhiéu trong nghién ctu truot 16 nhu: GLOBE hodac GTOP030 (d6 phan giai 30
m), ASTER, InSar duoc stt dung dé€ nghién cttu su thay doi bé mat, Lidar duoc st dung
dé€ do dac do ghd ghé bé mit, hodc khoanh vi nhitng khu vuc sat 16 sdu (Agliardi, 2002)
[9]. Viéc ting dung nhiéu phuong phap toan hoc két hop véi GIS, phan tich da tiéu chi
(Multi-criteia analysis — MCA) anh huong dén truot 16 dat la moét trong nhitng hudng
nghién ctu kha théong dung. Anata va nnk (2013) da st dung nhiéu phuwong phap
thong ké 2 bién (different bivariate statistic) d€ danh gia trugt 16 6 Nepal. Mateble va
nnk (2015) st dung Frequency ratio model d€ tinh toan trong s6 cho cac nhan td anh
hwong truot 16, tir d6 tinh toan chi s6 nhay cam truot 16 déat (Landslide Susceptibility
Index — LSI), kiém tra két qua dy doan bang duong cong ROC. Qiqing va nnk (2015)
cling st dung GIS st dung phuong phap Certainty factor va index of entropy model
dé thanh 1ap ban d6 truot 16 dat, kiém chiing két qua bang dwong cong ROC....

Mai Thanh Tan (2014), khi nghién ctu truot 16 dat & Thira Thién Hué da ap
dung cdng nghé GIS dé danh gia quan hé gitta cdc nhan t6 gay truot 16 véi cac diém
xay ra trugt 16, trong d6 phan cap muic d trugt cta cac nhan td theo cac muc khac
nhau dya vao tan sudt phan b6 cta cac diém trugt 1o da xay ra thay vi st dung
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phuong phap trong s8 theo Saaty dwa vao y kién chuyén gia [2]. Nguyén Hoang
Khanh Linh va nnk da st dung phuong phap AHP (Analytic hierarchy process) va GIS
dé€ xay dung ban do6 rui ro do truot 16 dat 6 huyén A Lwdi, tinh Thira Thién Hué dya
vao td hop cac nhan t6: B9 doc, hudng suwon, loai dat, luong mua, mat d¢ giao thong,
song sudi va tham phu [5].

D¢ danh gia nguy co truot 16 dat & khu vuc nghién ctru, trén co so dit liéu ban
do s6, cong nghé GIS duogc sit dung dé€ xac dinh cac nhan t6 gay truot 16 dat. Trong
nghién ctru, mo6 hinh di liéu d6 cao DEM dwgc xem nhu la ngudn dir liéu dau vao
quan trong trong phan tich cac yéu td dia mao swon: D6 ddc, hudng swon, do 16i 1om
suon (thong qua thong s6 Plan curvature), thily van swon (Chi s6 am w6t dia hinh —
Topographic Wetness Index TWI va Chi s Stream Power Index — SPI). Ngoai ra, cac
théng sd lién quan dén thach hoc (L), tham phu dat (LC) va khoang cach dén truc giao
thong (GT) cling duoc dua vao danh gid. Sau do, phan tich da tiéu chi AHP duoc st
dung dé€ xac dinh tam quan trong cta cdc nhan t6 anh hudng dén kha nang truot 1o dat
0 khu vuee nghién ctru va cong cu GIS cho phép chéng xép cac ban d6 don tinh véi cac
nhan t6 cung vodi trong sd tuwong tng. Két qua chong xép raster sé xac dinh nhitng khu
vuc cd nguy co trugt 1o dat theo 05 cap.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dit lidu

D€ phuc vu danh gia kha nang truot 16 dat 6 khu vuc nghién ctru, cac dix liéu
dau vao duoc st dung bao gom:

- M6 hinh s8 d6 cao DEM 30 mét (Digital Elevation Model) dwoc noi suy tir Ban
d6 dia hinh tinh Thtra Thién Hué ti 1é 1/25.000.

- Ban d6 dia chat tinh Thira Thién Hué ti 1€ 1/200.000.
- Ban d6 rung tinh Thira Thién Hué nam 2017 ti 1é 1/50.000.
- Ban d6 giao thong tinh Thira Thién Hué ti 1€ 1/25.000.

- Dit liéu khi twong thuy van tinh Thira Thién Hué giai doan 1973 - 2000, toa d¢
cac tram khi twgng, tram do mua ¢ tinh Thira Thién Hué va Quang Tri.

2.2. Phuong phap nghién cttu
a. Phan tich da tiéu chi

Phuong phap nay xac dinh cac yéu td c6 thé gay nguy co truot 1o dat, sau do
dwya vao y kién chuyén gia dé€ so sanh mirc d0 quan trong gitra cac yéu t6 d€ xac dinh
trong s0. Qua trinh trwot 16 chiu anh hwong baoi rat nhiéu yéu to tac dong lién quan dén
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dia hinh, thach hoc, khi hau, tham phu.... Do d6, trén co s¢ tham khao cdc cong trinh
nghién ctru, két hop co s dix liéu sdn c6, 09 chi tiéu da dwoc lira chon d€ phan tich.

Bdng 1. Mttc d0 quan trong theo thang so sanh ctia Saaty
Muc do Dinh nghia
Quan trong bang nhau

Quan trong cd su trdi hon mot it

Quan trong nhiéu hon

R4t quan trong, dé nhan thay su khéc biét anh huong

O (|01 W |-

Cuc ky quan trong, 14n 4t hoan toan

2,4,6,8 Mttc trung gian gitta cdc mtrc trén

b€ xac dinh mirc d6 quan trong ctia cac tiéu chi anh huong dén nguy co truot
16 dat, phuong phap AHP va phuong phap tham van y kién chuyén gia duoc ap dung
dé xac dinh mtc d§ quan trong gitra cac tiéu chi.

Dua vao két qua so sanh cdp gitra cac tiéu chi theo thang diém so sanh cdp doéi
cua Saaty, viéc xay dung ma tran tinh toan trong so ctia ting tiéu chi (trong s6 cap 1) sé
duoc tién hanh, dap ung yéu cau CR < 10%. Tuong tu, trong sd cdp 2 ciing duoc st
dung dé€ tinh toan mtc d6 quan trong cua cac ngudng phan cip trong ting chi tiéu
don 1é (Két qua phan cap va trong s6 duoc thé hién 6 bang 2).

b. Tich hop cong nghé GIS va phin tich da tiéu chi dé xic dinh nguy co triegt 16 dit

Cac tiéu chi danh gia duoc xt ly & dang vector sau d6 chuyén sang dang raster
véi do phan giai 30 m. M6 hinh DEM duoc st dung d€ noi suy thanh d6 doc (don vi
tinh bang d9), hudng suon (Aspect) bang phan mém ArcGIS. Phan mém SAGA duoc
st dung dé thanh lap ban do6 cac thong s6 PL, TWI, SPI tir nguon dit liéu DEM. Sau d6,
cac tiéu chi dwoc phan cdp va gan gia tri diém danh gia. Chi sd LSI duoc tinh toan theo
cong thikc (1) bang Raster Calculator. Qué trinh ting dung GIS va phan tich da tiéu chi
cho nghién cttu duoc trinh bay & hinh 1.

Sau khi x4c dinh trong s6 va diém danh gia thanh phan cua tiing tiéu chi, chi s6
nguy co truot 16 dat duoc tinh toan dua vao tong diém danh gia ting tiéu chi va trong
s0 theo cdng thirc sau:

LSI = (timi+tzmz+tsms+. . . +tamn) (1)

Trong d6: LSI: Chi sd nguy co truot 1o dat

t1, t2...ta: Trong sd cap 1 cua tiéu chi tht 1, 2... than

mi, me...: Trong sO cdp 2 cua tiéu chi thit 1, 2... thitn

Sau d6, chi s6 nguy co truot 16 dat duoc phan thanh 05 cdp theo phuwong phap
Jenks natural break trong ArcGIS thé hién muac d6 nguy co truot 16 dat.
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Dir liéu mwra

‘ Ban d8 dia chit

‘ Dit lia dia hinh

‘ Ban 45 giao théng

‘ Ban dé rimg

‘ Mé hinh DEM

Vg

Phan tich da tién chi

Hinh 1. So d6 ting dung GIS va phan tich da tiéu chi trong nghién ctru

3.KET QUA VA THAO LUAN

3.1. Phan tich da tiéu chi cic nhan t6 anh huéng dén nguy co truot 16 dat

LSI

-._____.--l-"__._._

Dua vao co s¢ dir liéu ¢ khu vuc, 09 tiéu chi chi phdi dén nguy co xay ra truot

16 da duoc lya chon, bao gom: Do ddc, hudng suon, do 16i 10m suwon, Chi sd dm wét dia

hinh, Chi s nang lwong dong chay, luong mua trung binh cac thang muia mua, thach
hoc (L), khoang cach dén truc giao théng (GT) va tham phu dat (LC). D€ phan tich murc
dd quan trong cta cac nhan t6 doi voi trugt 10 dat, viéc tham van y kién chuyén gia da

dwoc thiee hién theo thang so sanh mttc d6 quan trong ctia Saaty (bang 1) gitra cac

nhan t8 (trong s6 cap 1), va gitra cac ngudng phan cap trong tirng nhan t (trong sd cap

2).
Bdng 2. Phan cdp va trong sd cac tiéu chi anh huwong dén nguy co trugt 1o dat
STT Chi tiéu Trong s6 Phéan cap chi tiéu Trong s6
cip1 cip 2
<8 0,059
8-150 0,081
VRN 15 - 250 0,142
1 D06 doc dia hinh - SL 0,31 25 - 350 0.261
> 350 0,456
Northeast va East 0,059
North va Northwest 0,081
2 Hudng suon - AS 0,04 South va West 0,142
Southeast 0,261
Southwest 0,456
Lo6i (PL > 0) 0,163
3 Do 16i 16m suwon - PL 0,09 Théang (PL =0) 0,297
Lom (PL <0) 0,540
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<2 0,059
2-4 0,081
Chi s& 4m w6t cta dia ’
4 hinh - TWI 0,11 4-6 0,142
6-8 0,261
>8 0,456
<1.800 0,059
Chi 56 nang luong 1.800 — 11.000 0,081
5 . , ; 0,11 11.000 - 27.000 0,142
dong chay - SPI
27.000 — 64.000 0,261
> 64.000 0,456
<400 mm 0,059
Luong mura trung 400 - 450 mm 0,081
L s . 0,20 450 - 500 mm 0,142
6 binh cac thang mua
mua - RF 500 - 550 mm 0,261
> 550 mm 0,456
Da xam nhap axit, trung tinh 0,094
bad bién chat giau alumosilicat 0,146
7 Déac diém thach hoc - 0.03 va thach anh
L ! D4 xam nhap mafic, siéu mafic 0,269
b4 tram tich luc nguyén giau 0,491
alumosilicat va thach anh
> 400 mm 0,059
Khoang cach dén 300 - 400 mm 0,081
8 duwong giao thong - 0,07 200 - 300 mm 0,142
GT 100 — 200 m 0,261
<100 m 0,456
Ring ti nhién 0,059
i e L Ring trong 0,081
9 Tham pha be mat dat 0,04 Dat chuyén dung 0,142
-LC Chua rting 0,261
Nong nghiép 0,456

3.2. Cac nhan t6 4anh hwéng dén nguy co truot 16 dat
a. Nhom cic nhin t6' dia hinh

D6 dbc anh hudng truc tiép dén do 6n dinh cua suon, ¢d vai tro quyét dinh téi
su hinh thanh va phat trién truot 16 dat. Khi goc déc cang 16n thi mic d6 6n dinh cta
swon cang nhé va nguoc lai khi géc doc bang 0 thi khong c6 truot 1o xay ra. D6 doc o
khu vuc nghién cttu dugc phan chia thanh 5 cdp (bang 2). Theo tinh toan, dién tich ¢
dd doc trén 25° chiém dén 45,85% phan bd chu yéu cac day nui tiép giap vdi Lao,
Quang Nam, Quang Tri, ranh gidi gitta 2 huyén Nam Dong va A Lwdi,...; dién tich co
dd d8c dudi 8° chu yéu nam o thung liing A Ludi, Nam Déng va mot s§ thung liing
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song nho khac.

Huwdng suon lién quan dén kha ndng ti€p nhan anh sang Mat troi, gioé va luong
mua; tt d6 anh huwong gian ti€p dén cac nhan td khac gay ra trugt 10 dat nhw d6 am
dét, tham phu va tang day dat (Matebie Meten va nnk, 2015). O khu vic nghién ctu,
lwgng mua bi anh huong 16n bdi hudng gid thinh hanh vao mua mua. Theo ddc diém
khi hau tinh Thtra Thién Hué, vao mua mwa hudng gié chu dao vé mua mua & A Ludi
1a huéng Pong Bac véi tan suat 30 — 40%; va Nam Dong la hudng Tay Bac tan sudt 14 —
20% va hudéng Dong Béc tan suat 10-22% [1].

i

Hinh 2. So &6 d6 doc

<= e e e e

Hinh 4. So d6 d6 16i 16m swon Hinh 5. So d6 TWI

PL duoc sit dung d€ phan tich ddc diém hinh thai dia hinh. Swon nui c6 thé 1a
16m (concave) hodc c6 thé 16i (convex) va thing (planar). Nhitng khu viec 10m, cac vat
chét truot 16 thuong tap trung thanh mot khu vuc tir trén dinh xudng duwdi chan swon.
Do d¢, thong s6 thé hién dugc sy phan tan hay tap trung vat chat do truot 16 va nudc
theo hudng dong chay trén cac swon (Meten va nnk, 2015). PC c6 gia tri am (1om) va
duong (16i), nhitng khu viee swon thang ¢ gia tri bang 0. Nhitng khu vuc 16m thuong
sé tap trung dong chay trén suon, c6 nguy co truot 16 cao hon so véi nhitng suon 161
(nuwdc trén suon phan tan di sang cac suon 1om). Theo tinh toan, swon ¢ khu vuc
nghién cttu cha yéu la suwon 10m chiém ti 1€ 49,71%, swon 16i chiém dién tich 40,19% va
swon thang chiém dién tich nhoé nhat véi ti 1& 10,10%. Do do, nguy co truot 1o dat do
yéu td dia mao suon 6 khu vuc 1a twong d6i 16n.
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b. Nhém cic nhin t6thuy vin swon

TWI duoc tinh toan dwa vao cong thire: TWI = In (a/tanB) thé hién cac vi tri
trong khu vuc thu nuwdc sé cd chi sd twong tng véi dac diém thuy van khac nhau
(Beven, Kirkby, 1979) [7]. Trong d¢: a — Dién tich khu vgc thu nuwdc (Contributing
area), B: B9 doc bé mat dia hinh. TWI duoc xac dinh tit nguén di liéu DEM thong qua
cac thuat toan dong chay D8 hoac SFD (Single Flow Direction). Dong chay thuong chay
tte cac pixel c6 do cao 16n hon xudng cac pixel c6 d6 cao thap hon ¢ lan can. Gia tri TWI
cang 16n thé hién kha ndng thoat nudc t6t hon so vdi gia tri TWI thdp, nghia la TWI
cang bé thi kha ndng tu nudc ciing nhu dat bao hoa nudce cang 16n, kha nang bi truot
16, 1t quét cang cao. Gia tri TWI 16n hon 6 chiém dién tich nho v6i 4,45%, phan bo chu
yéu ¢ cac vung triing nhu thung liing song, bén dudi cac swon. Nhing khu vuc ¢6 gia
tri TWI ti 2 - 4 chiém dén 78,22%, chiém hau hét dién tich cac khu vuc d6i nti (hinh 5).

SPI duoc xem nhu la thong s6 thé hién nang luong x6i mon, xam thye ctia dong
chay, anh hudng dén sy 6n dinh cua swon bén trén. Thong sd SPI = As*tan(B), véi As la
dién tich khu viec thu nude, B la d6 doc dia hinh tinh bﬁmg do. Thong thwong khu viee
swdn cang ddc, toc dd dong chay mit cang ting sé dan dén nguy co x6i mon cao cling
nhu sw di chuyén cac vat liéu trén swon ting theo. Gia tri SPI dwoc phan thanh 05 cép,
trong d6 SPI rat thap va thap (nho hon 11.000) chiém dén 94% dién tich, tap trung o
nhitng khu vuc thap triing, d¢ doc thdp phia dudi suon; cac ngudng con lai chiém
khoang 6% chu yéu ¢ nhitng khu viee 6 d6 cao va dd doc 1on.

3

Py ot ey ey

Hinh 8. So d6 thach hoc Hinh 9. So d6 khodng cich giao thong
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c. Lwong mua trung binh cic thang mua mua

Mua mua la mua phét sinh sat 16 dat manh nhat, thoi gian mwa cang dai ngay
va luong mua cang 16n thi dong chay mat phat trién cang manh lam gia tang hién
twong sat 10 bo song. Bén canh d6, nwdc mua cling lam tang tai trong cac khoi dat da
trén cac swon doc va lam giam lién két gitta chiing gay nén truot 1o dat.

Can ct vao s0 liéu thong ké lwgng mua trung binh cac thang mua mua (mua
mua chinh ttr thang IX dén XII) [1]. Dya vao s6 liéu mua mua chinh tai 9 tram do mua
trong khu vire nghién ctru va noi suy thanh ban d6 phan bd mua bang cong cu Kriging
trong ArcGIS, sau d6 phéan thanh 5 cdp anh hudng t6i sw hinh thanh truot 1o dat. Khu
vuc mua trén 550 mm chiém dén 83,02% phan bd phia Nam khu vuc, khu vyce phia Béc
¢6 xu hudéng mua giam dan (hinh 7).

d. Thach hoc

Céc yéu t6 dia chat duoc xem la nhitng nhan td co ban gay ra qua trinh truot 1o
dat, dic biét thanh phan thach hoc c6 vai tro quan trong anh hudng dén do on dinh
ctia swon. Cac da cé do bén ving thap dé cé xu hudng phong hoéa thanh cac vat liéu
kém bén viing. Cac loai dat da c6 chira sét rat nhay cam voi trugt 16, ching ¢ xu thé
yéu di khi do am ting lén. Trong khi d6 nhém tram tich bo roi va nhdm macma phun
trao c6 kha nang phong hda manh, tao nén 16p pht thd nhudng day nén dé gay truot
lo.

Trong khu viec nghién ctru c¢é 4 nhém da chinh, cdn ct vao kha nang gay ra
truot 16 dét c6 thé phan nhan t6 nay thanh 4 nhém nhu sau: cap 1 - nhém d4 xam nhap
axit, trung tinh chiém 16,85%, cdp 2: nhém da bién chat giau alumosilicat va thach anh
chiém phan 16n dién tich véi 53,46%, cdp 3: nhom da xam nhap mafic, siéu mafic
(trung binh) chiém dién tich nho nhéat véi 1,69%, cdp 4: nhoém da tram tich luc nguyén
giau alumosilicat va thach anh chiém 27,99% (hinh 8).

e. Khoang cich dén dwong giao thong

Giao thong ¢ khu vic mién nui duoc xay dung trén nhing dia hinh go ghe,
thong thuong doc theo cac thung liing séng nén phai cat qua cac suon ddc. Didu nay
lam cho khu vuc swon phia trén méat su on dinh von cé nén dé phat sinh truot 16 dat,
dac biét la nhiing swon ¢ do doc 16n. Cac truc duwong giao thong dwoc st dung dé
phan tich nguy co truot 10 dat theo phuong phap buffer voi cac cdp cach nhau 100 m
(hinh 9).

f. Tham phu dat

Thuec t& cho thdy ring c6 tac dung diéu tiét dong chay mat va kha nang ré bam
lam han ché€ xay ra truot 16 dat. Cung mot lwong mua va cuong dd6 mwa néu khu vuce
nao ¢ tham thuc vat duoc bao vé tot thi nguy co xay ra cac loai thién tai it va ngugc
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lai. Dya vao ban d6 riing nam 2017, = = = - -

cac loai tham phu dwoc phan thanh
05 cap, trong do6 rung tw nhién chiém
phan 16n dién tich véi 69,46%, phan
bd hau khap & nhitng khu viec nui,
ring trong chiém 7,75% phan bd doc
cac thung ling, vung d6i, dat chua
ring (trang cay bui, rung méi
trong...) chu yéu phan bd ¢ khu vuc

phia Bac va rai rac 6 cac vung d6i nui

v6i 12,25%; dat chuyén dung st Hinh 10. So & tham phu dat
dung cho muc dich dan sinh va dat
ndng nghiép lan luot chiém 8,92% va 1,61% phan bd ¢ khu vuc dia hinh kha bf!mg
phang (thung ling A Ludi, Nam Déong) (hinh 10).
3.3. Nguy co trugt 16 dat

Sau khi thanh 1ap cac ban d6 don tinh tng vdi cac chi tiéu cho viéc danh gia
nguy co trugt 16, gia tri LSI dwgc tinh theo cdng thite (1) dudi sy tro gitip cua phan
mém AcrGIS bang cong cu Raster Calculator. Két qua tinh toan cho thay gid tri LSI &
khu vue nghién cttu dao dong tir 0,08 dén 0,42, gid tri trung binh la 0,24 va duoc phan
thanh 05 cdp theo phwong phép Jenks natural breaks (thé hién & hinh 11 va bang 3).

Theo két qua cho thay khu vyce ¢d nguy co rat thap va thap phan bd ¢ khu vuc
phia Bac va doc cac thung liing A Lwéi va Nam Dong va mot s§ vung triing gitta nti
v6i 39,4% dién tich tuwong tng véi 73.760,51 ha; nguy co trung binh chiém dién tich 16n
nhat v6i 33,8% phan bd & cac suon nui tiép giap cac thung ling, d6 d6c khong 16n véi
63.288,60 ha; khu vuc c6 nguy co cao va rat cao phan b6 chu yéu ¢ nhiing khu vuc nai
thdp va trung binh véi khoang 26,8% dién tich (17.125,71 ha).

Bidng 3. Phan cap nguy co truot 16 dat 6 khu viee nghién cttu

STT Cap nguy co Ngudng gia tri Dién tich (ha) % Dién tich
1 R&t thap 0,08-0,18 19.315,15 10,3
2 Théap 0,18-0,23 54.445,37 29,1
3 Trung binh 0,23-0,27 63.288,60 33,8
4 Cao 0,27 -0,32 33.124,25 17,7
5 Rat cao >0,32 17.125,71 9,1
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Hinh 11. So d6 phan cdp nguy co trugt 16 dat ¢ khu vuc nghién ctru
3.4. Két luan

Trong nghién cttu, su két hop gitta cong nghé GIS va phan tich da tiéu chi da
duoc thuc hién d€ moé phong nguy co trugt 16 dat 6 khu vuce d6i nai tinh Thira Thién
Hué. 09 nhan t& anh huong dén truot 16 dat lién quan dén nhém cac yéu td dia hinh,
thuy van swon, lvong mua trung binh cac thang muia mua, thach hoc, tham phu va
khoang cach dén truc giao thong da duoc lua chon dé phan tich bang phuong phép
AHP. Sau d6, cac ban d6 don tinh twong ting vdi cac tiéu chi sé dugc chong xép & dang
raster d€ tinh toan chi s6 LSI va phan thanh 05 cdp nguy co truot 16 theo phuwong phap
phan hang Jenks natural break trong phan mém ArcGIS. Két qua nghién cttu da chi ra
73.760,51 ha tuong ung 39,4% dién tich it c6 nguy co trugt 16 (nguy co rat thap va
thap), 63.288,60 ha tuwong tng véi 33,8% dién tich c6 nguy co trugt 16 trung binh va
50.249,96 ha twong tng 26,8% dién tich co6 nguy co truot 16 cao va rat cao.

Két qua nghién cttu c6 thé giup cho cac nha hoach dinh, quan ly, quy
hoach...c6 bién phap ngén ngtra truot 16 dat, cling nhw phat trién cac khu dan cuw, cac
tuyén giao thong mot cach an toan, tranh nhing khu vue ¢d nguy co trugt 16 cao.
Ngoai ra, dit liéu trong nghién ctru hau hét déu c6 san va dé tim duoc, do d6 phuong
phéap va chi tiéu st dung sé dé dang 4p dung cho khu vuc khac. Tuy nhién, cac
phuong phép kiém dinh nhu ROC curve ... nén duoc thuc hién trong nghién ctu tiép
theo.
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LANDSLIDE SUSCEPTIBILITY ASSESSMENT IN THE MOUNTAINOUS
REGION OF THUA THIEN HUE PROVINCE USING THE COMBINATION OF
GIS TECHNIQUE AND MULTI-CRITERIA ANALYSIS

Ha Van Hanh’, Nguyen Quang Viet, Truong Pinh Trong
University of Sciences, Hue University
*Email: hanhdiahue@yahoo.com

ABSTRACT

Landslide susceptibility assessment in order to establish disaster prevention and
planning for development activities plays a significant role, especially in the
tropical climate regions like the studied area. In this study, GIS tool and multi-
criteria analysis (MCA) approach were used to calculate landslide susceptibility
index (LSI). These criteria related to landslide include slope, aspect, plan curvature,
topographic wetness index, stream power index, mean precipitation of rainy
season, lithology, distance from traffic and land cover. After that, these thematic
layers were overlaid to determine LSI and then divided LSI into 05 landslide

susceptibilty classes.

Keywords: GIS technique, landslide susceptibility assessment, multi-criteria

analysis.
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