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Tém tit: Trong bai bdo nay, ching toi d& cap dén viéc sir dung két hop phuong phép gid tri thong
tin va phuong phép phén tich thir bac cho muc dich thanh 1ap ban dd nguy co truot 1 dit tinh Bic
Kan. Theo d9, ban dd hién trang trugt 16 dugc thanh 1ap dua trén cac k¥ thuat gidi doan anh lap thé
(4nh vé tinh do phan giai cao va siéu cao chdng phu 1én mé hinh sé d6 cao) két hop vai diéu tra
thuc dia. Nguy co truot 1& dwoc tinh thong qua phén tich méi twong quan gitra hién trang trugt 16
tai khu vy nghién ciru v6i cdc nhan t6 anh huong dén sy phat sinh tai bién trugt 16 ciing nhu phan
tich mirc d9 quan trong giita cdc nhan té giy trugt 16 v6i nhau. Ban d6 nguy co trugt 16 dugc kiém
chirmg bang phuong phép dién tich dudi duong cong cho gia tri AUC = 0,78.

Keywords: Landslide, information value, AHP.

1. Mé dau

Tinh Bic Kan nim trong ving Pong Bic
v6i dia hinh phéan 16n 1a nii cao. Hang nam, tai
bién truot 1& thuong xuyén xay ra giy thiét hai
vé nguoi va tai san. Dé giam thiéu nhing tic
ddng ndy, can c6 nhirng danh gid khoa hoc vé
su cd truot 10 dét xay ra trén dia ban tinh. Cé
nhiéu phuong phép danh gia tai bién truot 16 da
duoc gidgi thiéu trong nhitng ndm qua nhu: phan
tich phan cip (AHP), phan tich thong ké don bién
(gi4 tri thong tin, trong sb bang chung), phan
tich thong ké da bién (hoi quy logistic) [1, 2].
Hau hét cdc phuong phdp nay déu dua trén viéc
4p dung tu lidu vién thdm va hé thong tin dia ly
nhim muc dich thanh lap ban dd hién trang
trugt 16 va phan tich twong quan gitra hién trang
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tai bién truot 16 & khu vuc nghién ctu véi céc
nhan 6 anh huéng, cling nhu phan tich mirc d6
quan trong cua cdc nhan t6 anh hudng toi su
phat sinh tai bién trugt 1. Dé c¢6 duoc ban do
hién trang truot 1& dat, ching t6i da st dung tu
liéu vién thdm do phan giai cao va siéu cao
chdng pha 1én md hinh sé d6 cao (DEM) cho
cong tic giai dodn truot 16, két hop vai dit licu
khao sét thuc dia. Dua trén viéc két hop phuong
phdp gia tri thong tin cho danh gia twong quan
gifta cdc nhén t§ giy truot v6i hién trang tai
bién truot 16 va phuong phip AHP dé¢ dénh gia
trong sb gifta cdc nhan t6, ban d6 nguy co trugt
16 khu vyc nghién ctu dugc thanh 1ap voéi 5
mttc nguy co: rat thap, thip, trung binh, cao, rit
cao. Trong d6, cdc yéu té duoc lya chon gom:
do déc, Iwgng mua trung binh nam, dia mao,
16p phu thuc vat, thach hoc, do 1éch hudng cim
cua da voi dia hinh, vo phong héa, mat do
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lineament, mat d6 chia chit ngang, mat do chia
cét sau, khoang cdch t6i duong giao théng. Do
chinh xdc mé hinh dy dodn nay ciing dugc kiém
ching bang phwong phap dién tich dudi duong
cong (AUC).

2. Phwong phap

Hién trang truot lo

Ban do hién trang trugt 16 cho khu vyc
nghién ctru duge thanh 1ap theo bang cich két
hop gidi dodn anh v¢ tinh va khao sat thuc dia
(Hinh 1). Vi trf trugt 10 dat duoc giai dodn bang
mét tir cdc anh 1ap thé (chdng phu anh vé tinh
1én md hinh s6 dd cao) dua trén cac déu hi¢u:

tone anh (gia tri d0 xam cua céc vét truot moi
rat khic véi cdc dbi twong xung quanh); dic
diém cua khoi trugt (c6 dang hinh quat mé rong
vé phia chan suon); sy phan bd trong khong
gian (nam trén cdc suon doc va thuong xut
hién canh duong giao thong); dic diém 16p phu
(khong c6 hodc rat it thuc vat trén cac khéi
trugt so v6i dbi tugng xung quanh), vach trugt
16 boi vét gim mon mau tring, nhin lap thé
thdy dia hinh bi 16m xudng d6i chdt...(Hinh 2).
Ngoai ra, ba dot khdo sat thuc dia vao thang
5/2010, thang 6/2011, thang 6/2012, dugc st
dung nham kiém chimg va bo sung cic vét trugt
moi. Nhiing vi tri nghi ngdo dugc xdc dinh trén
anh vé tinh duoc xem xét truc tiép ngoai thuc
dia nham diéu chinh t6i wu cdc ddu hiéu phat
hién truot 16.

Béang 1. Tu li¢u anh v¢ tinh st dung trong nghién ctru

Anh Sensor

D0 phan gidi Ngay chup

Nguén

GeoEye-1 Pancromatic 0,5 m
GeoEye-1 Pancromatic 0,5 m
GeoEye-1 Pancromatic 0,5 m
GeoEye-1 Multi-color 2m

19/04/2009 Google Earth
10/11/2010  Google Earth
30/08/2011 Google Earth
18/10/2011 Google Earth

SPOT 4 Multi-color 10 m 11/2008 Cuc Vién thim
SPOT 5 Multi-color  2,5m 10/03/2011 Cuc Vién tham
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Hinh 1. Quy trinh thanh 14p ban dd hién trang truot 16.
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Hinh 2. Vi tri vét truot trén anh lap thé.

Béan do phan bd trugt 16 cho thiy trugt 10
xuét hién & nhiéu khu vuc khic nhau, trong d6
tap trung nhiéu ¢ doc theo cdc tuyén duong
giao thong chinh (Quéc 10 3, cac tinh 10 258,
254, 279) va & céc huyén Pic Néam, Ngan Son,
Ba Bé (Hinh 3).

Cdc yéu 16 gay truot

Theo Schuster nam 1996, c6 it nhét khoang
20 yéu t6 anh hudng toi sy phdt sinh tai bién
trugt 1& va cac nha nghién ctru cé thé chon cac
thong s6 can thiét ma ho can cho cdc nghién
ciru cua minh tuy theo qui mo, di€n tich khu
vuc [3]. Mat khac, Ayalew nam 2004 di nhan
xét 1a 6 chinh x4c ctia ban d6 nguy co ting 1én
khi tit ca cdc thong ) khéng ché su kién duoc
st dung trong qué trinh phan tich [4]. Trong
nghién ciru nay, 11 thong s6 da dugc lya chon
cho mé hinh ddnh gi4 nguy co truot 1o dit gdm:
1) d6 déc dia hinh; 2) Iugng mua trung binh
nim; 3) Buffer giao thong; 4) Kiéu vo phong
héa; 5) Lop phu thyc vat; 6) Pon vi dia mao; 7)
D6 léch hudng cim dd voi hudng d6 dia hinh;
8) Kiéu thach hoc; 9) Mat d6 lineament; 10)
Chia cit su; 11) Chia cét ngang.

Bang 2. Céc 16p thong tin diing ddnh gid nguy co truot 16 dat

TT Cic yéu t lya chon Dit liéu gbc Ty 1é
1 Do dbc dia hinh Bén d6 dia hinh 1: 50.000
2 Luong mua trung binh ndm S liéu céc tram do mua 1: 50.000
3 Buffer giao thong Ban d6 dia hinh 1: 50.000
4 Kiéu vo phong héa Ban d6 vo phong héa 1: 100.000
5 Lép pht thuc vat Ban db rimg, anh vé tinh SPOT 1: 50.000, 10mx10m
6 Pon vi dia mao Ban d6 dia mao 1: 100.000
7 Doléch huéng cdmclia dd véi  Ban do dia chit & khodng san két hop v6i 1: 50.000
huéng dia hinh ban do6 dia hinh
Kiéu thach hoc Ban dd dia chit va khodng san 1: 200.000
Mat d6 lineament Anh vé tinh két hop DEM 1: 50.000
10 Chia cat sdu Ban d6 dia hinh 1: 50.000
11 Chia cat ngang Ban d6 dia hinh 1: 50.000
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Phwong phdp gid tri thong tin

Phuong phdp gid tri thong tin thuéc nhém
cic phuong phdp phan tich thong ké don bién
(BSA-bivariate Statistical Analysis) dugc dugc
dé xuat boi Yin va Yan nam 1988, nhim muyc
dich phan tich twong quan gitta hién trang truot
16 & khu vyc nghién cu v6i cdc nhdn t§ anh
huong [5]. Theo do, trong s6 cua cdc 16p duoc
tinh dva trén cong thirc sau:

W, =In

z|n|Z|»

Trong d6: Si = S6 lugng pixel trugt 16 c6
trong 16p i, Ni = s6 pixel cia 16p i, S = téng s6
pixel trugt 16 trén toan ving, N = tong s6 pixel
cua khu vuc nghién ctru.

Gid tri W, chi ra tdm quan trong cia ting
loai yéu td trong su kiém so4t truot 16. Chi )
Wi cang cao thi muc do thuan loi dbi voi su
phat sinh tai bién trugt 16 cang 1on. Néu W,
mang gia tri duong, biéu thi cho sy xuit hién
ctia truot 16 dat trén yéu t6 nay 12 thuan loi. Néu
W; mang gid tri 4m, thi yéu t& d6 can tré sy
xuét hién cua truot 1& dét [6]. Trong trudng hop
trugt 1o khong xuét hién trong mot 16p nao cua
mot ban d6 yéu tb gay truot, gid tri W; s& duoc
gan gia tri = 0.

Bang 3. Gi4 tri W; ctia céc 16p trong céc yéu td gdy trugt 16 dat

Lép Tén lop W; Dién tich Dién tich trwot 16
(%) (%)
P doc (°)
1 0-8° -0,1370 15,07 13,14
2 8-15° 0,1926 10,45 12,67
3 15-25° 0,1352 30,73 35,18
4 25-35° -0,0578 30,11 28,42
5 > 35° -0,2531 13,64 10,59
Lwong mua trung binh nim (mm/nim)
1 1600 -1,2908 4,29 1,18
2 1700 0,3361 16,22 22,7
3 1800 0,0415 53,82 56,1
4 1900 0,2000 13,96 17,05
5 2000 -1,3753 11,71 2,96
Buffer giao thong (m)
1 <50 -0,3170 2,65 1,93
2 50-100 -0,1769 2,59 2,17
3 >100 0,0120 94,76 95,9
Kiéu vé phong héa
1 Sialit 0 0,18 0
2 Sialit kiém 0 0,06 0
3 Sialit — Ferosialit -0,3533 22,58 15,86
4  SiFerit — Ferosialit 0,0436 37,23 38,89
5  Sialit — Ferosialit — Sialit kiém 0,5924 4,07 7,36
6  Sialit - Ferosialit - Sialit 0,3127 12,45 17,02
7  Ferosiatlit -0,5412 10,48 6,1
8  Alferit-Sialit 0,7653 6,28 13,5
9  Alferit - Sialit kiém -1,4310 4,35 1,04
10  Alferit -2,3470 2,3 0,22
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Lép phi thuce vat
1 Rung trung binh 0,1065 30,71 34,16
2 Rung thua -0,3499 17,07 12,03
3 Cay bui rai rac 0,0952 40,03 44,03
4  Dat trong 0 0,61 0
5 Dét ndng nghiép -0,0940 8,36 7,61
6 Khudancu -0,3567 3,1 2,17
7  Mat nuéc 0 0,12 0
Don vi dia mao
1 Sudn kién tao d6 16 >45° tudi DE tir khdng phan chia -0,2384 0,99 0,78
2 Sudn béc mon kién tric doc 20-30° tudi D¢ tir khong  -0,2312 1,55 1,23
phén chia
3 B&mit san bang béc mon khong hoan toan cao 0,9333 1,05 2,67
1200-1400m tudi Miocen gitra
4 Bé mdt sang beflng b6c mon khdng hoan toan cao 0,5717 4,33 7,67
800-1000m tudi Miocen mudn
5  Bé mit pediment thung liing cao 400-600m tudi 0,2054 4,21 5,17
Pliocen sém
6 Bé& mit pediment thung liing cao 200-400m tudi -1,3157 0,82 0,22
Plicocen mudn
7 Sudn béec mon tdng hop tudi Pé tir khong phén chia 0,0811 27,24 29,54
8  Suodn trong luc tudi b¢ ti khdong phan chia 0,8368 11,17 25,79
9  Sudn xam thyc tudi Dé tir khong phén chia -0,2556 6,74 5,22
10  Suon xam thuc-rira troi bé mat tudi B¢ to khong -1,2615 11,51 3,26
phén chia
11 Sudn va bé mit rira troi -0,5278 3,95 2,33
12 Tap hop céc bé mat vom, dinh karst cao 600-800m -1,0938 6,18 2,07
13 Vach va suon hoa tan, rira Iua, d4 16 karst -0,9975 4,23 1,56
14 Canh ddng karst tich tu cdc san pham aluvi-proluvi-  -0,9520 1,14 0,44
deluvi
15 Phéu karst 0,8416 0,25 0,58
16 Khe ranh va ddy triing xAm thyc song sudi 16 dd gbc ~ 0,1641 8,97 10,57
17 Lodng song va bai bdi khong phan chia -2,0523 3,27 0,42
18 Thém tich tu song bac 1 -1,0986 0,33 0,11
19 Thém xAm thuc-tich tu bac II 0 0,44 0
20 Bé mat ddy triing giira nii tich ty hdn hop song-li 0 1,02 0
tich-suon tich
21 Bé mit tich ty hdn hop song-li 0 0,11 0
22 Bé mit tich ty suon tich-1i tich -0,2744 0,5 0,38
Do léch hwéng cim da véi dia hinh
1 0°-36° 0,0899 25,52 27,92
2 36°-72° 0,0580 21,28 22,55
3 72°-108° -0,0486 17,48 16,65
4 108° - 144° -0,2966 13,21 9,82
5 144° - 180° -0,5143 9,7 5,8
Kiéu thach hoc
1 Tram tich bo roi dé tor -1,5188 1,37 0,3
2 Pi tram tich luc nguyén giau alumosilicat 0,0994 33,31 36,79
3 Daluc nguyén giau thach anh 0,0077 11,63 11,72
4 P4 xam nhap mafic va siéu mafic -0,1453 5,84 5,05
5 D4 xam nhdp axit-trung tinh 0,7589 5,15 11
6 D bién chat giau alumosilicat -0,3014 40,16 29,71
7  Di bién chat giau thach anh 0,7519 2,56 543
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Mat dd lineament (km/km?)

1 <05 0,0319 31,16 32,17
2 05-1 0,0312 20,84 21,5
3 1-15 0,0118 24,47 24,76
4 15-2 -0,1306 12,33 10,82
5 >2 -0,0410 11,2 10,75
Chia cit sdu (m/km?)
1 <100 -1,9001 448 0,67
2 100 -200 -0,9922 25,57 9,48
3 200-300 -0,0373 33,04 31,83
4 300 - 400 0,4789 22,40 36,16
5 > 400 0,4098 14,51 21,86
Chia ciit ngang (km/km®)
1 0-05 0,1306 46,43 52,91
2 05-15 -0,0393 34,75 33,41
3 1,5-25 -0,2469 15,95 12,46
4 25-3 -0,6543 2,02 1,05
5 >3 -1,6818 0,86 0,16

Phwong phdp phan tich thir bdac

AHP la phuong phép lua chon cidc phuong
4n théa man cdc ti€u chi cho trudc, dya vao so
sanh tdm quan trong giita cdc cap yéu td [7].
Trong nghién cuu trugt 16, phuong phap nay
duogc coi la phuong phap dinh tinh nhung da
loai bé tinh chii quan cta viéc gén trong sb cho
céc yéu td dua vao chuyén gia. Cic yéu td giy
trugt anh huong dén qua trinh truot 16 & nhiing
muc d6 khac nhau, néi cach khac, trong s6 cua

mdi yéu t6 1a khic nhau trong md hinh danh gia
nguy co trugt 16, phu thudc vao mirc do quan
trong trong anh hudng t4i sy phét sinh trugt 16.
Trong nghién cuu nay ching t6i st dung
phuong phdp AHP dé tinh trong s cho cic yéu
t6. D¢ tinh todn ma tran cic yéu t6, chiing toi sir
dung phin mém ExpertChoice, vector Eigen
tinh duoc cia ma tran chinh la trong s6 clia mdi
yéu t6.

Béng 4. Ma tran so sanh céc yéu to

Cic nhan té gay trwot | [1]1 [2] [3]1 [4]1 [5]1 [6] [7]1 [8] [9 [10] [11] Eigen-values
[1] Po déc 1 3 2 3 4 5 6 1 6 8 9 0,261
[2] Luong mua TB nam 1 2 2 3 3 4 7 6 8 9 0,184
[3] Bufer giao thong 2 2 3 4 4 5 6 7 0,142
[4] Kiéu v6 phong héa 1 2 3 4 5 4 6 7 0,121
[5] Lép phu thye vat 1 2 3 3 4 6 7 0,089
[6] Pon vi dia mao 1 2 3 2 5 5 0,060
[7] P 1éc huéng cim 1 2 2 3 4 0,044
[8] Thach hoc 1 2 3 4 0,035
[9] Mat @6 Lineament 1 2 3 0,032
[10] Chia cét sau 1 2 0,018
[11] Chia cit ngang 1 0,014
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Nguy co trieot 16 dit

Chi s nguy co truot 16 dat 1a mot tap hop
lién tuc cic gid tri nhay cdm mang tinh dinh
lugng. Chi s6 nay dugc tinh bang:

LSI=0.261#[1] + 0.181%[2] + 0.142*[3] +
0.121%[4] + 0.089%[5] + 0.060%[6] + 0.044*[7]

+ 0.035*[8]+0.032*[9]+0.018*[10]+ 0.014*[11]

Két qua tinh todn cho thay gi tri LSI bién
thién tir -0,61 dén 0,23. Gi4 tri LSI cang cao,
nguy co truot 16 cang 16n. Ban d6 nguy co trugt
16 duoc thuc hién b?mg cach gdp mot nhém céc
gia tri LSI vao mdt mirc nguy co. Trong nghién
ctru nay, ching t6i chia LSI thanh 5 muc: rat
thip, thip, trung binh, cao, rat cao.

Béng 5. Théng ké cdc viing nguy co truot 1&

Ving nguy co Chi s LSI Dién tich Dién tich truot 16 Xdc suét xay ra TL
(km?) (%) (m?) (%) (%)

Rét thap 0,61 +-0,45 478,72 9,94 114,85 1,18 2,36

Thép 0,45 +-0,32 107912 224 960,75 9,87 8,74

Trung binh 0,32 +-022 1597.85 33,16 2846,86 29,25 17,5

Cao 0,22 +-0,16 115596 24 347541 3848 31,83

Rét cao 0,16 + 0,23 506,23 10,5 2040,47 20,96 39,57
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3. Két qua

Dé hiéu duge cic yéu td anh huong tdi su
phat sinh tai bién truot 16, gid tri trong s6 cua
mdi yéu t& gdy truot dugc tinh todn bing
phuong phdp gia tri thong tin (Bang 3). Do dbc
tir 8°-25° thuén 1¢i cho kha nang xay ra truot 16
(W; duong) chiém toi 41,18% dién tich khu vuc
nghién ctu. Cic suon doc > 25° mic di c6
39,01% dién tich truot 16 xudt hién trong loai
dia hinh nay, nhung chi s W; (4m) chi ra ring
day la dia hinh khong thyc sy thuan lgi cho qua
trinh truot 16. Nhin chung khéng c6 méi twong
quan nao giita do dc va su phét sinh tai bién
trugt 16. D6i véi do 1éch gitta hudng cim cua d4
voi huéng d6 cua dia hinh, mic do thuan loi dé
xay ra truot 1§ tai cidc khu vuc cé hudng cam
ciia d4 gan tring v6i hudéng d6 dia hinh (W=
0,0899 tai 0°-36°). Khi d¢ l1éch nay ting 1én thi
gid tri trong sO giam di dén cyc tiéu (-0,5143)
tai khu vuc c6 do 1éch 144°-180°. Trong sb cic
kiéu tham thyuc vat, hau hét cic vu truot 16 dat
44,03% xay ra ¢ kiéu cy bui rai ric. Ngoai ra
trugt 16 dat con c6 mbi twong quan kha 16n ddi
v6i yéu to chia cit ngang, trong sd 16n nhat
(0,13006) tai cac khu vuc c6 do chia cit ngang 0
— 0,5 km/km® va giam dan khi do chia ct

ngang cang 16n. Pbi voi yéu t6 d phan cit sau
dia hinh, gia tri W; (duong) tai cac khu vuc cé
6 chia cit sau 16n (> 300m/km?).

Nguy co truot 16 dat dwoc phan thanh 5 cip
(hinh 4, bang 5), theo d6 ban db nguy co truot
16 dat dy dodn kha ning xay ra truot 1o dat
trong tuong lai v&i voi xdc suat 39,57% roi vao
viing ¢6 nguy co rat cao, 31,83% nam trong
vung cé nguy co cao, chi c6 2,36% kha nang
nam trong viing c6 nguy co rat thap.

Ving ¢ nguy co trugt 16 cao va rat cao
chiém toi 34,5% dién tich toan khu vuc, trong
d6 nhém nguy co rat cao va réat cao lan luot Ia
10,5% va 24%. Hai nhém nguy co nay cling
chiém phén 16n dién tich mot s6 huyén nhu Péc
Nam (56,29%), Ngin Son (45%), Ba B¢
(39,86%). Trong tong s6 506,23 km® dién tich
khu vyc nghién ctru c6 nguy co truot 16 rit cao,
thi tdp trung chii yéu tai cdc huyén Ba Bé
(20,2%), Ngan Son 18,47%, Pic Nam
(16,26%). Nhin chung, nguy co trugt 1o dat
phan dnh phan nao thyc trang truot 1o dét dién
ra. Thé hién qua ban dd hién trang va ban do
nguy co trugt 10 tdp chung chu yéu tai phan
phia Bic ctia tinh.

Béng 6. Théng ké nguy co truot 16 theo huyén

uy co TL  Rét thip Théap Trung binh Cao Rét cao
?‘Wi}i\ km’) (%) Gm’) (%)  Gm’) (%)  km’) (%)  (km) (%)
BaBé 63,44 939 14493 2145 19791 29,3 167,01 24,72 102,25 15,14
Bach Thong 59,31 10,89 13593 2497 158,5 29,11 121,96 224 68,76 12,63
Cho Moai 27,81 4,64 160,92 26,83 203,29 33,9 143,1 2386 64,61 10,77
Cho Dén 178,96 19,79 267,65 29,59 245,33 27,12 156,76 17,33 55,78 6,17
Na Ri 120,95 14,27 185,18 21,85 327,59 38,65 177,99 21 35,82 4,23
Ngéan Son 1246 1,94 9243 14,43 24751 38,63 194,82 3041 9351 14,59
Pic Nam 1,8 0,38 299 6,38 173,16 36,94 181,54 38,73 8232 17,56
TX. Bac Kan 14 10,24 62,17 45,49 4454 32,59 12,76 934 3,18 2,33
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Kiém chung

Dé kiém chtng mé hinh du dodn nguy co
trugt 16, duong cong ti 1€ dy dodn duoc ve béng
céc gid tri phan trim tich liy dién tich truot 10
va phén tram tich lity dién tich LSI.

100

80

B0

AUC=078

40

Phan tram tich liy trwot 16 dat (%)

&) T T T T
0 20 40 &0 80 100

Chi sé nguy co trwot 16 (%)
Hinh 5. Bénh gia AUC ctia ban ) nguy co trugt 16.

Pay 1a phuong phdp phd bién nhat trong
déanh gi4 tai bién truot 15 dat [8]. Cac gia tri nay
tinh todn bang cong cu phén tich khong gian va
thong ké trong phan mém ArcGIS 10.0. Dién
tich tinh dugc dudi duong cong ti 1€ du doin
(AUC=0,78) chinh la d0 chinh xac ciia mo6 hinh
du dodn. Ngoai ra, md hinh du doan con dugc
kiém chimg dua trén gid tri x4c sudt xay ra trugt
16. Gia tri nay duoc tinh béng ti 1¢ cta hién
trang trugt 16 véi nguy co trugt 16 (Bang 5).
Xic suét 16n nhat (39,57%) nam trong viing c6
nguy co rat cao, nho nhat (2,36%) nam trong
viing nguy co truot 16 rat thip. Mot mo hinh dy
doan duoc cho 1a ¢6 d6 chinh x4c cao, thi xac
suét xay ra truot ludn giam dén tir ving c6 nguy
co trugt 16 cao dén cic ving nguy co trugt 1o
thap [9].

4. Thao luidn

Str dung k¥ thuat giai dodn bang anh 1ap thé
dua trén viéc chéng phu anh v¢ tinh d¢ phéan
giai cao va siéu cao voi md hinh sé d6 cao c6
thé nhanh chéng thanh 1ap ban dd hién trang
trugt 10 dat cho khu vyc nghién ciru ¢6 quy mod
rong 16n.

Hién trang truot 16 dat phan 4nh nguy co
trugt 10 dat trong twong lai, noi nao xay ra
nhiéu trugt 1 thi noi d6 nguy co trugt 16 s& cao
hon cdc khu vuc khéc. Pbi v6i phuong phip
thanh 1ap ban d0 nguy co truot 16 dat dya vao
viéc phan tich mdi twong quan giita hién trang
trugt 16 véi cdc nhén td anh hudng toi qud trinh
trugt 16 thi hién trang truot 16 12 yéu 6 dau vao
khong thé thiéu cho céc phép phén tich. Nguoi
thanh 13p ban d0 nguy co ciing ¢6 thé dinh hinh
mot phan nao d6 nguy co truot 16 cho khu vuc
nghién ctru dua vao ban dd hién trang.

Thuyc té viing ¢6 nguy co trugt 1 “rat thap”
thuong dugc cho la viing an toan, tuy vay ciling
khong loai trur kha ndng xay ra trugt 1& trong
vung nay.

Str dung phuong phap két hop AHP va BSA
da danh gia day du nhat mdi twong quan giita
tai bién truot 10 dit & khu vuc nghién ctru véi
céc nhén t6 anh huong va muc do quan trong
clia timg nhén t6 anh hudng téi sy phat sinh tai
bién truot 1.

Loi cam on

Nghién ctru nay da dugc thuc hién nhu mdt
phan cuia dy 4n hop tic qudc té giita Viét Nam -
An Do vé& "Tang cuong nang lyc nghién ctru
dao tao vé& vién thdm va hé thong tin dia ly
trong viéc nghién ciru, quan 1y tai bién 13 lut, 1d
quét va truot 1¢ dat, nghién ctru dién hinh tai
Vinh Phiic va Bic Kan".
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Tai liéu tham khao in Tsugawa area of Agano River, Niigata
Prefecture, Japan. Landslides, 1:1 73-81.
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Using the Combination of Analytic Hierachy Process
and Bivariate Statistical for Landslide Susceptibility Map
in Bac Kan

Nguyén Dinh Tai, Nguyén Ngoc Thach
Faculty of Geography, VNU University of Science, 334 Nguyén Trai, Hanoi, Vietmam

Abstract: Bic Kan is a province located in the northeast, Vietnam, where landslides occur
frequently and seriously affect human life and the natural environment. To reduce these effects, there
should be scientific assessment of region landslide risk. In particular, the establishment of landslide
hazard maps have proven to be an effective approach. In this paper, we used analytic hierachy process
and bivariate statistical analysis method for landslide susceptibility mapping. In the first stage, a
landslide inventory map was prepared using high resolution satellite images (GeoEye-1, SPOT-5) and
field survey. In the second stage, causative factor such as slope, weathering, land cover,
geomorphology, geology, river density, precipitation, vertical density divided... were used as thematic
layers in the analysis. The final map were divided into 5 zones: very low, low, moderate, high, and
very high susceptibility for landsliding, according to the map, over 30% of the study area was
identified as very high and high-susceptibility and concentrated in the north of study area.

Tir khéa: Trugt 1& dét, gid tri thong tin, phan tich cap béc.
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