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Tém tit: Xin Man 1a mot huyén ving cao phia ty cua tinh Ha Giang, c6 dia hinh phén cit manh,
d6 dbc 16n, hién twong truot 16 xdy ra trén dia ban rat pho bién, gdy thiét hai nghiém trong vé
ngudi va tai san ciia nhan dan, anh huong dén sy phat trién kinh té - xd hoi. Bai bao sir dung
phuong phap tich hop mé hinh phan tich thir bac vao GIS dé xay dung ban d6 nguy co truot 16 tai
huyén Xin Man. Trong do, 7 yéu td ¢6 anh hudng 16n t61 hién twong truot 16 da dugc phan tich bao
gom: do doc loai dat mat do phan ct sau, thach hoc, mat 4§ phan cit ngang, hién trang st dung
dat va huéng dbc dia hinh. Két qua nghién ctru cho thiy cac xa co nguy co xay ra trugt 16 cao va
rit cao (chiém trén 30% dién tich toan xd) bao gdm Khudn Lung (46,1%), Coc RE (36,24%),
Quang Nguyén (31,29%), Nan Xin (30,52%), Ngan Chién (42,39%), Trung Thinh (31,21%), Ban
Diu (45,91%) va Na Chi (36,26%). Ban dd nguy co trugt 1§ dugce xay dung 1a mot dir li€u tin
cdy cho cong tac quy hoach, phong tranh va giam thiéu ton thwong, thiét hai do trugt 15 &

huyén Xin Man.

Tir khéa: AHP, GIS, chi s nhay cam truot 16, ban dd nguy co truot 16.

1. Téng quan khu vuwe nghién ctru

Huyén Xin Man (Hinh 1) ndm cdch Thanh
phd Ha Giang 150 km vé phia tdy. Xin Mén
c¢6 dién tich tu nhién la 58.383,20ha, chia
thanh 19 don vi hanh chinh bao gém 18 xa va
1 thi trdn [1].

Dia hinh Xin Min duoc cdu tao kha da
dang, phtrc tap va bi chia cit manbh; nam trong
khu vuc cia khdi nui thuong ngudn song Chay.
Khdi nui tao cho Xin Man c6 d6 cao trung binh
tir 1.200 - 1.600 m voi ddy Hoang Véan Thing
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cao trén 2.000 m chay tir Lao Chai (Vi Xuyén)
dén Pa Vay Su tao nén burc tuong thanh ngin
cach giita Viét Nam va Trung Qudc; diy Chiéu
Lau Thi kéo dai tir Tay Con Linh dén Béc Ha
(Lao Cai) c6 dinh cao trén 2.402 m [1]. P 4m
trong nam tuong ddi cao, nhiét d§ trung binh tir
24°C-28°C.

Luong mua trung binh nam khoang
1.695mm. Luong mua 16n nhat thuong vao
thang 8 va thang 9, va thuong gay ra hién tugng
1i quét, 1a bun da va truot 16. Hé théng song
sudi phat trién manh bao gdm: song Chay bat
ngudn tir ddy Tay Con Linh, chdy vao Viét
Nam bat dau tir huyén Xin Man véi chiéu dai
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40km, dia hinh luu vyc song Chay thap dan tir
béc - tdy bic xudng déng nam, c6 nhidu sudi
nho d6 vao song Chay trong d6 dang ké 1a sudi
Do, sudi Ban Ngo va sudi Nam Dan. Trén dia ban
huyén con c6 nhidu séng sudi nho chay qua Na
Chi, Khuén Lung, Tan Nam xudi vé Bic Quang,
dién hinh 13 séng nhé Nam Ly va Nam Pu.

CHU GIAI
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Hinh 1. Ban d6 hanh chinh huyén Xin Man.

Céac thanh tao dia chat trong khu vuc dugc
phan bd nhu sau: Hé tang An Phii (NP - g,ap)
dugc phan bd vé6i dién tich khoang 1,7 km?, hé
tang Ha Giang (e, hg) tap trung chi yéu & phia
tdy bic cua huyén Xin Man, phirc hé Séng
Chay (yaD;sc) 16 ra & phia bic va dong bic, cac
thanh tao Pé T co dién phan bd nho, thanh
phin gdm trim tich aluvi, proluvi (a, ap) phan
bd doc cac séng 16n va phu luu cua ching,
trong céac thung ling gitta nai. Trén dia ban
ving nghién ctru ¢ hai hé thong dit giy phat
trién chinh gdm dong béc - tAy nam va tdy bic -
déng nam. Céac hé théng dut giy sau déu co
phuong tay bac - dong nam, da phan déu 1a cac
dut gay thuan. Trong d6 dang cha y phai ké dén
hé théng dat giy song Chay v6i mot sb dut giy
nam dudi cac thung ling hién dai, duoc 14p diy
boi cac trim tich Neogen va Pé Ta. Cac dut

gdy tao nén cac hé théng bac thém séng dang
bac thang thip dan Ve ph1a song Chay. Doc
theo dut giy c6 mot sb thé siéu mafic va nhiéu
mach thach anh chtra pyrit [2].

2. Phwong phap nghién ciru
2.1.Co so dir liéu

Dit liéu phuc vu cho viéc thanh lap ban dd
nguy co trugt 16 huyén Xin Man, tinh Ha Giang
bao goém:

- DUt liéu dia hinh tinh Ha Giang, ti 1€
1:50.000;

- Ban dd hién trang sir dung dét huyén Xin
Man, i 1& 1:50.000;

- Ban d6 phan bd dat tinh Ha Giang, ti 1¢
1:50.000;

- Ban db dia chit tinh Ha Giang, ti 1& I:
200.000, mot s6 khu vuc trong diém ciia huyén
Xin Mén ty 18 1: 10.000;

- Dir liéu vé hién trang trugt 16 huyén Xin
Man. Két qua thanh 1ap ban d6 hién trang trugt
16 khu vuc huyén Xin Man duge ké thira tir bao
c4o két qua cua Dy an “Diéu tra, danh gid mirc
dé tac dong ciia bién doi khi hdu dén lii quét, li
5ng, truot, sat lo dat trén dia ban cdc huyén
Yén Minh, Hoang Su Phi, Xin Man, Quang Binh
- tinh Ha Giang va xdy dung cac bién phap vng
phé véi bién doi khi hau” [3] va két qua 02 dot
khao sat kiém ching va bd sung vao thang 3 va
4 nam 2014.

2.2. Phuwong phap nghién cuu

- Phuong phap phan tich thir bac (AHP)

Phuong phdp AHP do Saaty nghién ctru va
sau d6 phat trién tir nhitng nam 80 [4]. AHP la
mot phuong phap dua ra quyét dinh, no dua ra
thir tw sap xép cua nhiing chi tiéu va nho vao do
ngudi quyét dinh c6 thé dua ra quyét dinh cudi
cung hop 1y nhét [4, 5, 6].

Saaty da dua ra bang phan loai mirc d6 quan
trong cua cac chi tiéu trong Hinh 2.
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Hinh 2. Thang diém so sanh mutc d quan trong ciia cac chi tiéu
(cac gia tri trung gian 1a Y4, ¥4, 1/6, 1/8, 2, 4, 6, 8).

Su nhat quén 1a hién tuong khong thé thanh
1ap dugc cac quan hé bic ciu trong khi so sanh
cap. Ty sd nhat quan (CR) duoc dung dé xéc
dinh mtc do khong nhat quan cia cac nhan
dinh trong phuong phap AHP. Néu gia tri CR
nho hon 10% thi két qua c6 thé chap nhan
dugc, nguoc lai néu gia tri CR 16n hon hodc
bang 10% thi can phai xem xét lai cac budc
trude do [4, 5, 6].

Qua trinh tinh toan chi sé nhat quan duoc
thuc hién qua céc budce sau:

- X4c dinh vector téng trong s bang cach
nhan ma tran so sanh cdp ban dau v6i ma tran
trong sb clia céc tiéu chi;

- Xac dinh vector nhat quan bang cach chia
vector téng trong s cho trong sb cia cac tiéu
chi da duoc xac dinh trudce do;

- Tinh gié tri riéng 16n nhét (A,,) bang cach
lay gia tri trung binh cta vector nhét quéan;

- Chi sb nhit quan (CI) 1a chi sé do luong
muc d¢ chéch huodng nhat quan va dugc xac
dinh theo cong thic:

Amax-n

Cl= (1)

n-1

Trong d6: Amay 12 gla tri trung binh cua
vector nhét quan; n la s tiéu chi.

- Ti s6 nhat quan CR dugc tinh theo
cong thuc:

CI

CR=— )

Trong d6: RI 1a chi s6 ngiu nhién va n6 phu
thudc vao so ti€u chi dugc so sanh (Bang 1).

Béng 1. Bang chi sb ngdu nhién [3]

n 1 2 3 4 5
RI 0 0 0,52 0,89 1,11
n 6 7 8 9 10
RI 1,25 1,35 1,4 1,45 1,49

Sau khi da tinh toan duoc trong sb cua cac
chi tiéu cling nhu cua cic phuong an dbi véi
ting chi tiéu, cac gia trj trén s& duogc tong hop
lai d& thu duoc chi sb thich hop cua ting
phuong an theo cong thirc sau:

S m s a
Zi j=1Wijo
Véii=1,...n
‘. s 1 £ » ;-
Trong do6:- W; la trong sO ctua phuong an i

3)

tuong ung véi chi tiéu;

- W} la trong s6 cua chi tiéu j;

n 14 s6 cac phuong an; m 1a s6 cac chi tiéu.

O Viét Nam, phuong phap nay da dugc ap
dung c6 hiéu qua cao thong qua mot sO két qua
nghién ciru vé truot 16 duogc tién hanh ¢ mot s6
khu vuc nhu Quang Tri [7], hd thuy dién Son

a [8], huyén Hoa Vang, Pa Nang [9].

- Phuong phdp tich hop két qua phan tich
AHP vao GIS dé xdy dung ban do nguy co
truot lo

Hé théng tin dia 1y (GIS) cho phép xay
dung cac phan tich khong gian, quan ly, tich
hop va chong ghép cac 16p thong tin. M6 hinh
phan tich thir bac s& hd trg cho GIS, tong hop
cac thong tin, gan cac trong sd phi hop nhat
cho cac yéu td da duoc lua chon. Sau khi da
phan cép va tinh trong sb cta cac yéu t thi viée
tich hop chiing s& cho ta chi sb nhay cam trugt
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16. Murc @6 nhay cam phan anh nguy co trugt 1o
dugc tinh toan theo cong thirc (4):

Trong do: LSI (Landslide Susceptibility
Index): 1a chi so qhay cérp truot 16;

W;: 1a trong so cua yé€u to thi j;

Wii: 1a trong so cua 16p thir i trong yeu to
gay truot J.

St dung cong cu chdng chép trong ArcGIS
ddi v6i cac ban do duoc bién tap lai, cac ban dd
méi duoc hinh thanh va chira trong s6 dé thanh
1ap nén ban dd chi sb nhay cam trugt 16. Sau
khi dugc phan chia theo cac cip do anh hudng
phu hop s& tao thanh ban dd nguy co truot 16.
Toan bd quy trinh xdy dung ban dd nguy co
trugt 16 huyén Xin Man duoc thé hién nhu trén
Hinh 3.

{ . Bindbait
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«—— | Bando MDAH cia fimg yeu to

Hinh 3. Quy trinh x4y dung ban db nguy co trugt 16 huyén Xin Man, tinh Ha Giang.

3. Két qua nghién ciru va thao luin

3.1‘. Hién trang truot lo khu vuc huyén Xin
Man, tinh Ha Giang

Theo thong ké tir nim 2012 dén nay, trén
toan huyén Xin Méan d3 ghi nhan dugc 967
diém truot 16, 32 diém i quét va 14 diém x6i 1o
bo song, subi. Trong do, cac khu vuc tap trung
truot 16 ¢6 mat do cao, rat cao cua huyén Xin
Min gdm Nan Ma, Khuoén Lung va Quéng
Nguyén. Ban dd hién trang truot 16 dugc thanh
1ap dua trén thong tin thu thip duge tir 26 diém
truot 16 trong cac bao céo di duoc cong bd trude
d6 va 27 diém duoc tién hanh khao sat bd sung
thong qua 02 dot khao sat nam 2014 (Hinh 4).

Mot $6 vu truot 16 trén dia ban huyén trong
nhitng nim gan day c6 thé ké dén vao nim
2008 tai xd Ban Diu, xay ra trdn mua 16n, dat
sat 1o vui lép mot can nha, 1 nguoi bi thiét
mang, 4 nguoi bi thwong; 2 con trau chét va 17
ho roi vao tinh trang nguy hiém. Nghiém trong
hon, rang sang 27/4/2010 da xay ra mua 16n
khién luong dat da khong 16 tir dinh Seo Lir
Than cudn xudng 14p 2 ngdi nha nim k& nhau
tai thén Seo Lir Than, xd Pa Vay Su khién 5
ngudi chét va 3 nguoi bi thuong ning. Dau
thang 7/2014, thon Nim Dan ciing da xay ra
truot 16 nghiém trong tai diém trudng thon, rat
may thoi diém xay ra luc rang sang nén khong
c6 thiét hai vé nguoi.
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Hinh 4. Ban db hién trang truot 16 huyén Xin Man.

3.2. Xdc dinh va tinh trong sé cdc yéu té anh
hiong dén trueot 16 ¢ huyén Xin Man

Dua vao cac tai liéu, sb lidu thu thap dugc va
diéu kién tg nhién khu vuc nghién ctru, bai bao
tap trung phan tich, so sanh 7 yéu t& anh huong
dén trugt 16 bao g6m do déc, hudng suon, mat do
phin cit ngang (PCN), mit do phan cit sau
(PCS), thach hoc, loai dat va hién trang str dung
dat (HTSDP) dé xiy dung ban dd nguy co truot
16 huyén Xin Mén, tinh Ha Giang.

Vai tro cua cac yéu td anh huéng toi truot
16 huyén Xin Mén dugc phan 4anh thong qua
céc gia tri trong s6 bang nhirng so sanh chii

quan vé& mirc do quan trong giita tirng cip yéu
td nhu sau (Bang 2):

Dya vao Bang 2 ¢ thé thiy duoc vai tro
ciia cac yéu t6 dén truot 16 huyén Xin Man
dugc danh gid nhu sau:

Ti s6 nhét quan CR = 0,035 < 0,1 két qua tinh
toan trong s6 co thé chap nhan duge. Khi d6 chi
) nhay cam truot 16 dugc viét lai nhu sau:

LSI = 0,418*A + 0,229*B + 0,113*C +
0,113*D + 0,051*E + 0,051*F + 0,026*G (5)

Trong d6 LSI: chi sé nguy co truot 16

A-G lan luot 1a 7 yéu t6 duoc xac dinh
trong Bang 3.
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Béang 2. Ma tran so sanh cap va trong so cia céac yéu to

Yéu tb [11 [2] [3] [4] [5]1 [6] [7] Trongsb
[1]1 D6 dbe 1 3 5 5 7 7 9 0418
[2] Loai dat 1 3 3 5 5 7 0229
[3] Phén cit sdu 1 3 3 5 0,113
[4] Thach hoc 1 3 3 5 0,113
[5] Phan cit ngang 1 1 3 0,051
[6] HTSDD 1 3 0051
[7] Hudng doc 1 0,026

Véi CI=0,047; RI=1,36; CR=0,035<0,1 => Thoa man

3.3. Thanh ldp cdic ban do danh gid anh
huong cua tung yéu to deén truot lo khu vuc
huyén Xin Man

Céc yéu t6 chinh dnh hudng dén trugt 1o trong
khu vuc dugc chia ra thanh cac 16p nhé va tinh
toan mdi tuong quan giita cac 16p nho nay véi
hién tugng truot 16 trong khu vuc nghién ctu
thong qua gia tri trong sd nhu trong Bang 3.

Do dbc dia hinh 1a mot trong nhitng yéu td
¢6 vai tro quyét dinh téi su hinh thanh va phat

trién truot 16. Do dbc dia hinh toan huyén Xin
Min thay ddi trong khoang gia tri tir 0°- 85,07°.
Khu vuc ¢6 @ doc tir 15° - 35° chiém dén
66,78% (389,06 km?) dién tich khu vuc, trong
khi khu vyc c6 do doc < 5° va > 45° chi chiém
7,55% (43,98 km?). Trong d6, khu vuc nim
trong khoang d¢ ddc tir 35° - 45° anh hudng rat
manh dén nguy co truot 16 huyén Xin Man
(Hinh 5).

Bang 3. Phéan 16p va trong sb timg phin 16p cua cac yéu td anh huong dén truot 16 huyén Xin Méan

Mat do

Mat do

Yéutd  Phan lop didm/km? Trongsd Yéutd Phan lp didm/km? Trong sb

>5 0 N B¢ Tu khong phén chia 0 0,057

5-15 0,066 0,057 Céc dai mach khong ro tudi 0 0,057

, 15-25 0,077 0,057 Hé ting An Phil 0 0,057
Bodoc  »5_35 0,108 0,263 Thachhoc paano Ha Giang 0,03 029
3545 0,127 0,127 Phirc h¢ Song Chay - Phal 0,089 0,296

> 45 0,092 0,122 Phirc h¢ Song Chay - Pha3 0,165 0,649

Slé;élhggcg g‘ng do san 0 0,042 Bic 0,101 0,122

23: vang do tréndd magma 95 559 Pong Béc 0,148 0,558
Egﬁg?ﬁ?ﬁgén doi do 0,097 0,268 Dong 0,127 0,263

Loai dét Df.t d()‘ Vém‘g tréI{ détAsét ’ 0,047 0,133 ch.lrgélg DPong Nam 0,096 0,122
i:tgr‘ﬁ;“;‘(’;“g dowendd 057 0133 Nam 0,041 0,057

bat mun d6 vang trén da sét 0,063 0,133 Tay Nam 0,069 0,057

Nii da 0 0,042 Tay 0,085 0,122

Dat phi sa ngoi sudi 0 0,042 Tay Béc 0,074 0,057
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> 50 0 0,035
50— 100 0212 0,503
100 - 150 0,144 0,260
Phén Cat 150200 0,08 0,134
sau
200 — 250 0,112 0,068
250 —300 0,072 0,068
>300 0,031 0,068
<04 0,025 0,068
04-0.8 0,104 0,134
Phancit 08— 1.2 0,126 0,260
ngang 12-1,6 0,156 0,503
1,6-2,0 0,166 0,503
>2,0 0 0,035

Dt nong nghiép 0,149 0,268
Dit tréng c6 cay bui 0,152 0,268
Dit tréng co cy gd réi rac 0,07 0,133
Dit tréng c6 co 0,128 0,268
Dan cu, dit chuyén ding 0,897 0,558
Hién trang Nui d4 0 0,042
s d}lng Rung hdn giao b, tre, nira 0 0,042
a Rimng nghéo 0,069 0,133
Rimg phuc hoi 0 0,042
Rimg tréng 0 0,042
Rirng tre nira thudn loai 0 0,042
Rung trung binh 0 0,042
Mat nudce 0 N

N: Khu vyc khéng ché (nhitng khu vic khong co kha ning xay ra trugt 16)

MB&i loai dit thuong c6 d6 day khac nhau va
dién hinh cho mét tdp hop vé co 1y hoa khac
nhau dan dén tinh én dinh cta suon dbc ciing
khac nhau, cac loai dat d4 c6 tinh lién két yéu
thuong xay ra truot 10. Dat vang do trén da
magma axit chiém dén 35,6% dién tich toan
huyén Xin Man (206,06 km?), day ciing la khu
vuc ¢6 anh huong rat manh dén truot 16 cua
huyén (Hinh 6).

Yéu t6 mic do PCS duoc danh gia c6 tim
quan trong thi ba trong sd cac yéu t6 anh
huoéng dén truot 16 huyén Xin Man. Gia tri PCS
trén dija ban huyén tip trung chu yéu tir 150 -
250 m véi dién tich 291,88 km® (50,09% dién
tich toan huyén), trong do, trugt 16 huyén Xin
Man tép trung cao & khu vuc ¢ gia tri PCS tir
50 - 150 m v&i mat do diém trugt trén 0,14
diém/km’ (Hinh 7).

Trong khu vuc nghién ctru tn tai 6 hé tang:
D¢ Tu khong phan chia, cac dai mach chua 1o
tudi, hé tang An Phu, hé ting Ha Giang, phirc
hé Séng Chay pha 1 va pha 3. Khi xét dén mat
do trugt 16 da xay ra trén ting hé tang trong
khu vue, c6 thé th?iy, khu vuc dat da thudc phuc

hé Séng Chay pha 3 (20,08 % dién tich) voi
thanh phan thach hoc gém granit biotit dang
porphyr, hat vira - nhé ¢6 anh huéng manh nhat
dén truot 16 huyén Xin Man (Hinh 8).

Mat @6 PCN thé hién su phan cét theo chiéu
ngang cua dia hinh dugc hiéu 1a tong do dai tat
ca cac ranh xam thuc, khe x6i (dong chay tam
thoi), song sudi (dong chay thuong xuyén) trén
mot dién tich nhét dinh nao do6 (thuong la
1km?®). Phan 16n dién tich huyén Xin Mén c6
gia tri PCN duéi 1,2 km/km2 chiém dén 82,05
% dién tich toan huyén. Khu vuc xay ra trugt 1o
manh c6 gia tri mat do PCN trong khoang 1,2 -
2,0 km/km® (Hinh 9).

Trong qua trinh phan tich cac yéu t6 anh
hudng dén truot 16 thi HTSDD duogc xem xét &
khia canh anh hudng cua 16p phu thuc vat. Loai
thuc vat, mat do 16p phu la nhitng thong $6
quan trong trong danh gia anh hudng cua 16p
phu thyc vat ddi vai tai bién truot 15. C6 thé dé
dang nhan thy, huyén Xin Man da phan 1a dat
tréng c6 co va ciy gb véi dién tich 262,06 km®
(44,77% toan huyén), dat nong nghiép véi dién
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tich 100,26 km” (17,3% toan huyén). Khu vuc
d4t néng nghiép 1a khu vuc c¢6 anh huéng manh
dén truogt 16 do mat do che phu thap két hop véi
hoat dong clia con ngudi lam ting kha ning mat
on dinh suon dbc gay truot (Hinh 10).

Hudng dbc co tac dong gian tiép dén qua
trinh trugt 16 thong qua mdi quan hé tuong hd
gitra dia hinh va khi hau. Suon c¢6 hudéng don gid
thi co do am, 16p phi thyc vat khac voi suon
khuat gi6, didu nay ciing s& dan téi mic do on
dinh ctia suon khac nhau. Sy phéan bd cac hudng
ddc trén dia ban huyén kha dong déu, tuy nhién,
theo két qua thong ké va tinh toan nhan thiy kha
nang xay ra truot 16 cao ¢ khu vuc c6 hudng
ddc: bic, dong bic va dong (Hinh 11).

Két qua chong chap 7 loai ban db khac nhau
tuong tmg v6i 7 yéu td co anh hudng nhét t6i
hién tugong truot 16 trén dia ban huyén Xin Man
theo cong thirc (5) thu duoc ban dd nguy co
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trugt 16 huyén Xin Man véi 5 cip do nhu sau:
rat thdp (LSI = 0,031 - 0,159), thap (LSI =
0,159 - 0,22), trung binh (LSI = 0,22 - 0,286),
cao (LSI = 0,286 - 0,389), rat cao (LSI = 0,389
- 0,545) (Hinh 12).

Trén toan dia ban huyén Xin Man, vung co
nguy co truogt 1o cao va rat cao chiém dén
27,33% dién tich toan huy¢n, tuy nhién vung cé
nguy co trugt 10 rat cao chiém ti 1& nhé 2,73%.
Tap trung & cac xa: Khuén Lung, Quang
Nguyén, Na Chi va Ban Diu (chiém hon
58,23% dién tich khu vuc truot 1& rat cao cia
toan huyén). Trong do, cac xa co ti 1€ dién tich
¢6 nguy co trugt 10 cao va rit cao (trén 30%
dién tich toan xa) gdm: Khuon Lung (46,1%),
Coéc RE (36,24%), Quang Nguyén (31,29%),
Nan Xin (30,52%), Ngan Chién (42,39%),
Trung Thinh (31,21%), Ban Diu (45,91%) va
Na Chi (36,26%).
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Hinh 5. Ban d6 mirc d¢ anh huéng
cua d6 doc dén truot 16.

Hinh 6. Ban d6 muc d6 anh huong
cua loai dat dén truot 16.
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Hinh 7. Ban d6 mirc d¢ anh huong
cua PCS dén truot 16.

Hinh 8. Ban d6 mirc d¢ anh huong
cua thach hoc dén truot 16.
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Hinh 9. Ban d6 mitc do anh huong
cua PCN dén truot 16.

Hinh 10. Ban db mirc 6 anh huong
hién trang sir dung dat dén trugt 16.
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Hinh 11. Ban d6 murc d§ anh huong
cua hudng doc dén truot 16.

4. Két luan

Tich hgp md hinh phan tich thr bac vao
GIS dé xay dung ban d6 nguy co truot 1o 1a
huéng tiép can hidu qua trong nghién ciru tai
bién ty nhién. Qu4 trinh tinh toan dé thanh lap
céc ban dd MPAH, phan viing nguy co va mic
dd6 nguy hiém truot 16 huyén Xin Man dugc
thuc hién theo mot hé thdng danh gia logic va
khoa hoc dya trén cong nghé¢ GIS. Viéc cho
dlem tinh trong s6 cho tung yéu td va cac yéu
t6 thanh phan trong ting yéu td mang nhiing
gia tri dinh luong da loai bd dugc phan nao tinh
chu quan trong danh gia nguy co trugt 16.

St dung phuong phap AHP da danh gia
dugc mirc 6 anh huéng cua 7 yéu t6: do doc,
loai dit, mat d6 PCS, thach hoc, mat do PCN,
HTSDD, huéng déc dén truot 10 huyén Xin
Man véi trong $6 tuong ung: 0,418; 0,229;
0,113;0,113; 0,051; 0,051; 0,026.

Ban db nguy co truot 16 huyén Xin Man ty 1&
1:50000 dugc chia thanh 5 cip nguy co: rat thap
(0,031 <LSI < 0,159, chiém 24,47%), thép (0,159
< LSI < 0,22, chiém 25,2%), trung binh (0,22 <
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Hinh 12. Ban dd nguy co truot 16 huyén Xin Man.

LSI < 0,286, chiém 22,99%), cao (0,286 < LSI <
0,389, chiém 24,6%), rat cao (0,389 < LSI <
0,545, chiém 2,73%). Cac xa dién hinh c6 nguy
co Xay ra trugt 16 cao va rat cao (> 30% dién tich
toan x3) bao gom Khuon Ling (46,1%), Coc RE
(36,24%), Quang Nguyén (31,29%), Nan Xin
(30,52%), Ngan Chién (42,39%), Trung Thinh
(31,21%), Ban Diu (45,91%) va Na Chi (36,26%).
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Application of GIS and Analytic Hierarchy Process (AHP)

Method to Establish Map of Landslide Susceptibility
in Xin Man District, Ha Giang Province, Vietnam

Do Minh Ngoc, Dang Thi Thuy, Do Minh Duc
Faculty of Geology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: Xin Man is a western mountainous district of Ha Giang province, Vietnam,
characterized by strong dissection of topography. Herein, landslides occur rather often, causing serious
damage to people and properties, and badly affecting the socio-economic development of the district.
This paper used an integration of analytic hierarchy process in GIS to establish a risk map of landslide
susceptibility. Seven most influential factors to landslides in the study area were analysed, which
include: slope angle, type of soils, land use, lithology, slope aspect, density of deep dissection and
density of horizontal dissection. The results defined communes with high and very high susceptibility
(over 30% of the whole commune area) including: Khuon Lung (46,1%), Coc Re (36,24%), Quang
Nguyen (31,29%), Nan Xin (30,52%), Ngan Chien (42,39%), Trung Thinh (31,21%), Ban Diu
(45,91%), Na Chi (36,26%). The map of landslide susceptibility offers reliable basics for landuse
planning and landslide risk reduction in Xin Man district.

Keywords: AHP, GIS, landslide susceptibility index, map of landslide susceptibility.



