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1. Mé dau

Cong trinh thily dién Son La 14 cong trinh cip
dac biét quan trong cia Nha nudc. Tuy nhién, nd
lai ndm trong mot mién dia chét phtre tap, cac hoat
dong kién tao, dia dong lyc xay ra manh mé, cung
véi d6 1a cac qua trinh ngoai sinh nhu trugt - 16, Li
quét, 1t bun d4, x61i mon,... thuong xuyén xay ra.

Cho dén nay di co rat nhiéu cong trinh @mg
dung cong nghé vién tham va GIS nghién ctu
truot - 16 dit. Tur nhitng nam dau cua thé ky XXI,
cac nha khoa hoc trén thé giéi da di sdu nghién
ciru vin dé truot - 16 dat va cho cong bd nhidu
cong trinh nghién cuu rit c6 gia tri vé& linh vuc
nay [4, 5, 9]. Trong do, nhidu coéng trinh di st
dung cac tu li¢u vién tham vao viéc xac dinh céc
diém truot - 16 dét, cac d6i pha huy kién tao, hién
trang lop phu thuc vat,... 1a nhiing yéu tb c6 anh
huéng dén qua trinh trugt - 16 dit, ddng thoi ap
dung cac phuong phap nghién ctru dinh luong
hién dai nhu: hdi quy logistic  (logistic
regression); ty s6 tAn suit (frequency ratio) hay
mang than kinh nhan tao (Artificial Neural
Network)... vdi su trg gitip cua cong nghé GIS da
cho cac két qua rat kha quan.

O Viét Nam, cac nghién ctru hién trang va nguy
co ciia cac dang tai bién dia chét noi chung va trugt
- 16 dét noi riéng [3, 7, 8] ciing d duoc dic biét
quan tam. Nhiéu dé tai, dé an cap Nha nudc, cip
B6 d3 duoc trién khai va dat dugc nhirng thanh tyu

dang ké. Gan day, nhiéu tac gia [1, 2, 7, 9] da tng
dung cong nghé vién thim va GIS trong viéc tinh
toan, xay dung cac thong tin thanh phan va sir dung
cic mod hinh ban d0 - toan (Mathematic -
Catorgaphical Modelling) trong viéc danh gia nhay
cam va phan ving tai bién trugt - 1o dat. Cac két
qué nghién ctru dinh lugng da trg giup déc luc cho
viée ra cac quyét dinh trong viéc phong chong va
giam nhe thién tai.

Tiép can theo hudng sir dung cac phwong phap
nghién ctru hién dai, nghién ctru nay tap trung vao
vigc danh gia nhay cam va phan vung nguy co
trugt - 16 dat khu vuc ho thity dién Son La véi gioi
han toa do: 21°15'00"-22°07'30" vy do bic va
103°22'30"-104°15'00" kinh d0 dong (hinh I).

Hinh 1. Vi tri vang nghién ctru
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2. Xdc dinh vi tri trugt - 16 dit va xay dung cac
chi tiéu

2.1. Xdc dinh vi tri trwot - I6 dit khu vuwc
nghién ciru

Vi tri cac diém truot - 16 dat 1a rat quan trong ddi
v6i qua trinh phan tich. Stir dung cac tu liéu vién
tham c6 thé cung cép nhirng thong tin quan trong vé
vi tri trugt - 16 va mang lai hi€u qua kinh té cao.
Khao sat thuc dia 1a mdt phuong phép thu thap
thong tin truot - 16 dat mot cach chinh xac nhét, tuy
nhién, phuong phap nay tén nhidu thoi gian va chi
phi tdn kém, dac biét & nhitng vung nui cao, viéc
tiép can dugc 1a rét kho khan, tham chi 1a khong thé
tiép can duoc.

Khic phyuc nhuoc diém cua tung phuong phap
néu trén, nghién ciru nay sir dung két hop viée gidi
doén cac diém truot - 16 tir cac tu liéu anh vé tinh
va cac két qua khao sat trong hai chuyén thyc dia
nam 2010, 2011, bén canh d6 cac Kkét qua nghién
cuu trude do cua Vién Dia chét cling dugc thu thép
va su dung.

Két qua thong ké cho thay c6 98 diém truot - 10
trong khu vy nghién ciru, nhin chung két qua nay
da phan anh mot cach chi tiét vé hién trang truot -
16 & ddy. Ban d6 phan bd vi tri cac diém trugt khu
vuc (hinh 2) cho thiy truot - 16 xut hién tai nhiéu
khu vuc khéc nhau, trong d6 thuong tap trung
nhiéu & by song Pa thudc pham vi hd thuy dién
Son La va cac hé thong duong giao thong.
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Hinh 2. Vi tri diém trwot - 1& voi DEM
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2.2. Xdy dwng cdc chi tiéu danh gida

Qua thyc tién nghién ciru truot - 16 dit & mién
nai Viét Nam, cac nha khoa hoc da dua ra mot $6
yéu t6 chinh c6 tac dong va anh huéng 16n dén
truot - 16 sau day:

- Do dbc dia hinh, cac kiéu hinh thai suon 1a
nhitng yéu t& quyét dinh sy hinh thanh va phat
trién truot - 16 dat. P déc dia hinh cang 16n, kha
ning truot - 1o dat cang cao, sudon cang gd ghé
cang thudn loi cho khe ranh x6i mon phat trién va
cang d& phat sinh truot - 16 dat.

- Cac thanh tao, cAu tao dia chét va tinh chét co
1y hoa cua cac 16p dat da khac nhau c6 do bén khac
nhau. Cac dit d4 co tinh lién két yéu thuong xay ra
truot - 16 dat.

- Céc dut gy kién tao tao nén cac déi dap vo,
nit né 1 tién d& cho qua trinh truot - 16 dat co diéu
kién phat trién [2, 9]. Bén canh d6, day ciing la
nhitng ving ngudn giy dong dét, chin dong dong
dat c6 thé kéo theo cac vu truot - 1& dat xay ra.

- biéu kién khi hau, dac bi¢t 1a lugng mua tép
trung vdi luu luong va cudng dd 16n la mét trong
nhiing diéu kién d& phat sinh 1 quét, 1i bun da va
truot - 16 dat.

- Su dao dong ciia muc nudc ngém lam phat
sinh cac lyc thiy tinh va luc thuy dong 1én dat da.
Céc lyc nay anh huong dén sy bién doi trang thai
img sudt cua dit da trén suon dbc va mai ddc.
Trong nhitng thoi gian bién d6i dot ngot gradien ap
luc, 4p luc thuy dong c6 thé 1a nguyén nhan pha
huy d6 6n dinh cia dit da ¢ suon dic.

- Mbi loai vé phong héa thuong cé d day khac
nhau va dién hinh cho mét tap hop vé co Iy hoa cia
dét khac nhau din dén tinh 6n dinh cta suon dbe
cling khac nhau.

- béi véi 16p thuc vat trén suon: lugng sinh
khéi tao nén mat dém bao vé suon déc, loai thuc
vat lam thay dbi tinh 6n dinh ciia swon ddc: cac
khu vuc ¢ ring phat trién 6n dinh thi hién tugng
truot - 1 dat hiém khi xuat hién.

- Cac hoat dong cta con ngudi trong do cé viée
xay dung cac dudng giao thong, cac cong trinh dan
dung va cong nghiép trén cac suon cd do on dinh
thép, tang tai trén sudn dbc va cac khu vuc ké can
mép sudn la nhitng nguyén nhén gay trugt - 16.

Qua nhiing phan tich néu trén, cac tac gia da



Iwra chon mot sb chi tiéu chinh cho qua trinh danh
gi4 nhay cam truot - 1o dat (bdang 1). Cac chi tiéu
do déc, hudéng phoi suon va do cao dia hinh duogc
xdy dyng tir ban db dia hinh 1:50.000 xuét ban nim
2003 véi hé toa @6 va dd cao Quéc gia VN2000,
béng cac cong cu trén GIS. Chi tiéu thach hoc dugc
g6p nhom tir cac thanh tao dia chét, mat do dut gay
dugc tinh toan tir cac dit gdy dia chat. Hai chi tiéu
nay sir dung dir liéu géc 1a ban dd dia chat
1:200.000 cua Cuc bia chit va Khoang san Viét
Nam. Chi tiéu vo phong héa dugc thanh lap tur
nguén dir liéu dia hinh va dia chat néu trén. Chi
tiéu lwong mua dwoc xay dung tir chudi cac s liéu
mua dai 20 nim duoc cap nhét dén nim 2008 cua
25 tram khi tuong c6 trén khu vuc va mot s6 cac
tram khi tuong lan can khac. Léop phu thuc vat
duoc phan loai tor tu liéu Landsat TM thu nhén
ngay 20/9/2007 véi phuong phap phan loai cod
kiém dinh (Supervised classification) theo gia tri
xac suit cyc dai (Maximum likelihooh) dugc ding
dé phan loai cho cac bang anh dua vao xu ly. Cac
vung mau dugc sir dung trong phan loai da duogc
kiém chimg thuc t& qua hai chuyén khao sat thuc
dia cac nam 2010 va 2011. Nghién clru nay chung
toi phan loai 16p phi cho muc dich nghién ciru
truot - 16, vi vay cac ddi tuong 16p phu duge phan
thanh 7 ddi tugng: Rung phat trién 6n dinh; ring
thua xen cdy bui; Lang vuon va cdy trong lau nam;
Dit trong; Trang co, cdy bui; Dit nong nghiép va
mit nude. Két qua phan loai nay chua phai 1a két
qua cudi cung vi cac dbi tugng phén loai thuong bi
13n véi nhau, dic biét cac ddi tugng ring thua xen
cdy bui thuong bi 1an véi lang vuon va cdy trong
lau ndm cha yéu do sy 1dn phd. Dé tach cac dbi
tugng nay, cac tac gid sir dung phuong phéap giai
doan bang mat thudng, trong d6 chuan giai doan vi
tri dugc ap dung dé phén biét cac ddi tuong. Vi duy,
lang vuon va ciy trong lau nim thudong dugc thé
hién bing cic ky hiéu dan cu trén ban d6 dia hinh
va nam trén nhimg khu vuc c6 dia hinh bing
phing, con rimg thwa xen cdy bui thudng nim trén
nhitng khu vye c6 do déc 16n hon (hink 3). Sau khi
phén loai, d§ chinh xac cta két qua dugc danh gia
bang hé sb Kappa, két qua danh gia cho thiy hé s6
Kappa x4p xi 0,7. Nhin chung, day la két qua chép
nhén dugc dbi voi nhing noi ¢ dia hinh mién nai
nhu khu vye hé thily dién Son La.

Bang 1. Cac chi tiéu Iwa chon cho qua trinh phan tich
Chi tiéu

TT lwa chpn D@ liéu goc Tylé
Thanh phan Ban db dia chét 1:200.000
thach hoc

2 Matdodutgdy  pan s dachét
két hgp voi ban do 1:200.000
3  Véphong hoa dia hinh
4 Do dbc dia hinh
5  Hudng phoi Ban db dia hinh 1:50.000
swon
6 B cao dia hinh
7 Lwong mwa S6 ligu cac tram do mwa 1:100.000
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Hinh 3. Ban d6 I&p pht thwe vat khu ve
hé thay dién Son La

3. Nghién ciru, danh gia nhay cim truot - 16 dit
3.1. M6 hinh todn tong qudt

Trong nghién ctu nay chung t6i st dung mo
hinh chdng ghép thong tin trén GIS [6]. Cac thong
tin dwoc chuin hoa va gin trong sb theo cac muc
d6 quan trong khac nhau. M hinh toan tong quat
¢6 dang nhu sau:

S=Y 7 *x)*[] C,
i=1 j=1

Trong d6:

S: chi sb danh gi4 tong hop; X;: chi s6 danh gia
cua chi tiéu i; W;: trong s6 gan cho chi tiéu i;
C;: gia tri (0 hodc 1) cua cidc muc ché ngu.
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3.2. Chudn héa cic chi tiéu dinh gida cAp nhay cam da dinh. Thang diém danh gi4 chuén

Céic chi tiéu danh gi4 phai duoc chuin héa theo S0 P4ng 2 sau:

mdt thang diém chung dé ching c6 thé so sanh Bang 2. Thang diém chuén héa

duoc véi nhau. Qua trinh nay s€ chia cac 16p trong Nhom dbi twong Mtrc d6 nhay cam Diém danh gia

mdi chi tiéu thanh bdn cAp nhay cam ddi véi qua  Nhom 1 Ré&t manh 9

trinh truot - 16 dit 1a: yéu, trung binh, manh va rat ~ Nhom?2 Manh 7

manh. V& nguyén téc phan chia cac cép nhay cam Nh(:)m s Tr;ung binh >
Nhom 4 Yéu 3

dbi voi tig chi tiéu duoc thyuce hién bang cach tinh
mat do diém truot - 16 da diéu tra duogc trén ting Dua vao nguyén téc trén day, ching t6i da danh
hop phén cua tung chi tiéu, sau d6 dua trén két qua giava chuin hoa 8 chi tiéu duge lua chon theo cac
tinh toan mat d¢ nay sé danh gid dinh tinh theo 4  bdng 3-10 dudi day:

Bang 3. Chuan héa chi tiéu thach hoc

Céc kiéu thach hoc Sé diém truwot Dién tich (km?)  Mat d6 (diém/km?)  Muc nhay cam Diém chuén hoéa
Céc da tram tich luc nguyén 92 1785.4203 0.052 R4t manh 9
ba magma 0 28.1842 0.000 Yéu 3
Ba xam nhap ndéng 5 108.5988 0.046 Manh 7
Céc trdm tich dé te 0 18.4683 0.000 Yéu 3
D4 voi 1 312.3584 0.003 Trung binh 5
Téng 98 2253.03

Bang 4. Chuan héa chi tiéu mat do dit gay

Mat do dit gay (km/km2) Sé diém truot Dién tich (km?)  Mat do (diém/km?) Mdrc nhay cam Didm chuén hoa

<0,2 8 685,5985 0,012 Yéu 3

0,2-0,4 22 492,1382 0,045 Trung binh 5

0,4-0,6 35 523,3695 0,067 R4t manh 9

0,6-0,8 17 307,7590 0,055 Manh 7

0,8-1,0 12 161,2660 0,074 R4t manh 9
>1,0 4 82,8988 0,048 Trung binh 5
Téng 98 2253,03

Bang 5. Chuan héa chi tiéu vé phong héa

Cac kiéu vé phong héa Sé diém truot Dién tich (km?) Mat do (diém/km?)  Mdrc nhay cdm Diém chudn hoa
1 3 240,0530 0,012 Trung binh 5
2 1 107,9960 0,009 Yéu 3
3 0 24,1060 0,000 Yéu 3
4 44 1467,4746 0,030 Trung binh 5
5 6 72,6426 0,083 Manh 7
6 0 3,9768 0,000 Yéu 3
7 37 318,1130 0,116 Manh 7
8 7 18,6680 0,375 R4t manh 9
Téng 98 2253,03

Ghi chu: 1) V6 phong héa Saprolit trén da véi; 2) Vé phong héa Saprolit trén da xam nhap ndng; 3) Vé phong hda Saprolit
trén da magma; 4) V6 phong héa Saprolit trén da trdm tich luc nguyén; 5) V4 phong héa Ferosialit trén da voi; 6) Vé phong
héa Ferosialit trén da magma; 7) V& phong hoa Ferosialit trén da trAm tich luc nguyén; 8) Tram tich Dé ti.

Bang 6. Chuan héa chi tiéu dé déc

Do débc (°) Sb diém trugt Dién tich (km?) Mat d6 (diém/km?) Mdc nhay cam  Diém chudn hoa
<3 1 159,0774 0,006 Yéu 3
3-8 4 123,0245 0,033 Trung binh 5
8-15 33 248,0293 0,133 R4t manh 9
15-25 30 603,0483 0,050 Manh 7
25-35 22 659,1735 0,033 Trung binh 5
>35 8 460,6770 0,017 Yéu 3
Téng 98 2253,03
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Bang 7. Chuan héa chi tiéu hwéng phoi swon

Hwéng phoi swon S6 diém truot

Dién tich (km?)

Mat d6 (diém/km?)  Mdc nhay cdm Diém chudn hoa

Béc 6 278,1140
Dong Béc 3 278,4220
DPong 10 226,4060
Dong Nam 13 246,5740
Nam 18 296,1020
Tay Nam 20 314,5320
Tay 22 344,3180
Tay Béc 6 268,5620
Téng 98 2253,03

0,022 Yéu 3
0,011 Yéu 3
0,044 Trung binh 5
0,053 Trung binh 5
0,061 Manh 7
0,064 R4t manh 9
0,064 R4t manh 9
0,022 Yéu 3

Bang 8. Chuan héa chi tiéu phan ting do cao

Phan tang d6 cao (m) Sé diém truot

Dién tich (km?)

Mat d6 (diém/km?) Mdc nhay cam  Diém chun hoa

<200 34
200 - 300 31
300 - 400 10
400 - 500 6
500 - 750 13
750 - 1000 4

> 1000 0

Téng 98

155,8184 0,218 R4t manh 9
220,7195 0,140 Manh 7
253,4258 0,039 Trung binh 5
304,1474 0,020 Trung binh 5
737,5475 0,018 Trung binh 5
335,2255 0,012 Trung binh 5
246,1459 0,000 Yéu 3
2253,03

Bang 9. Chuan héa chi tiéu lwgng mwa

Lwong mwa trung binh nam (mm) Sb diém trugt

Dién tich (km?)

Mat d6 (diém/km?)  Muc nhay cdm Diém chudn hoa

1300-1400 0 1,1199
1400-1500 0 78,6637
1500-1600 1 211,3230
1600-1700 50 612,1144
1700-1800 38 982,5540
1800-1900 9 367,2550
Téng 98 2253,03

0,000 Yéu 3
0,000 Yéu 3
0,005 Trung binh 5
0,082 RA&t manh 9
0,039 Manh 7
0,025 Manh 7

Bang 10. Chuan héa chi tiéu I&p phi thwe vat

Loai I&p pha thuc vat S6 diém truot

Dién tich (km?)

Mat do (diém/km?)  Murc nhay cdm Diém chudn hoa

Rirng phat trién 6n dinh 7 375,8330 0,019 Yéu 3

Rirng non, rivng thwa, xen cay bui 31 863,3470 0,036 Trung binh 5

Lang vwon, cay trdng lau nam 5 22,8087 0,219 R4t manh 9

Dét tréng, cay bui, d&t ndng nghiép 55 966,1065 0,057 Manh 7

Mat nwéc 0 24,9348 0,000 Yéu 3
Téng 98 2253,03

3.3. Tinh trong s va cdc mirc ché ngw
- Tinh trong sb:

Nghién clru nay chung t6i st dung phuong phap
phan tich cip bac cla Saaty - Saaty’s Analytical
Hiearchy Process (AHP), qua qua trinh danh gia, ma
tran so sanh dugc thiét 1ap trong bang 11.

Viéc tinh toan trong s6 dugc thyc hién khi chia
timg gia tri trong mdi ¢t ctia ma trén cho tong sb gia
tri trong cdt do, diéu nay s€ cho mdt ma trdn mdi
(bang 12) véi cac gia tri nam trong khoang tir 0 dén 1.
Gia tri trung binh trén mdi dong cua ma trén tuong
(g véi trong sb clia chi tiéu nim trén dong do.

- Xac dinh cac mtc ché ngy:

Theo quan diém chung ciia nhiéu nha nghién
cuu, truot dét thudong khéng xay ra hodc rat it khi
xay ra & muc do dbe <5° hodc tai cac khu vuc da
voi. Do vdy, chung t6i chon muc ché ngu nhan gia
tri = 0 khi do dbec <5° hodc cac khu vuc nui da voi,
=1 ¢ céac truong hop khac. Két qua nay s& cho
nhiing 16p thong tin méi mang hai gia tri 0 va 1.
Céc 16p thong tin nay s€ dugc sit dung nhu nhiing chi
tieu danh gia va chung s¢€ triét ti€u gia tri danh gia
tong hop & nhiig ving ma vé 1y thuyét qué trinh
truot dt hdu nhu khong xay ra.
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Bang 11. Ma trén so sanh cac chi tiéu danh gia

Chi tiéu (A) (B) ©) (D) (E) (F) ©) (H)
D6 déc (A) 1 3 5 7 7 8 8 9
Thach hoc (B) 1/3 1 3 5 5 6 6 7
Lwong mua (C) 1/5 113 1 3 3 4 4 5
V4 phong hoéa (D) 17 1/5 1/3 1 1 2 2 3
Mat d6 durt gay (E) 17 1/5 1/3 1 1 2 2 3
Hwéng phoi swon (F) 1/8 1/6 1/4 1/2 1/2 1 1 2
Phan ting do cao (G) 1/8 1/6 1/4 1/2 12 1 1 2
Lép pha thue vat (H) 19 117 1/5 1/3 1/3 1/2 1/2 1
Bang 12. Ma tran tinh trong sé cac chi tiéu danh gia
Chi tiéu (A) (B) (C) (D) (E) (F) (G) (H) Trong sé
Do déc (A) 0,4587 0,5759 0,4823 0,3818 0,3818 0,3265 0,3265 0,2813 0,4019
Thach hoc (B) 0,1529 0,1920 0,2894 0,2727 0,2727 0,2449 0,2449 0,2188 0,2360
Lwong mua (C) 0,0917 0,0640 0,0965 0,1636 0,1636 0,1633 0,1633 0,1563 0,1328
V6 phong hoa (D) 0,0655 0,0384 0,0322 0,0545 0,0545 0,0816 0,0816 0,0938 0,0628
Mat d6 dut gay (E) 0,0655 0,0384 0,0322 0,0545 0,0545 0,0816 0,0816 0,0938 0,0628
Hwéng phoi swon (F) 0,0573 0,0320 0,0241 0,0273 0,0273 0,0408 0,0408 0,0625 0,0390
Phan tang dé cao (G) 0,0573 0,0320 0,0241 0,0273 0,0273 0,0408 0,0408 0,0625 0,0390
L&p pha thwe vat (H) 0,0510 0,0274 0,0193 0,0182 0,0182 0,0204 0,0204 0,0313 0,0258

3.4. Ddnh gid téng hop va phén logi

Sau khi chuén héa, tinh trong s6 cho tit ca cac
chi tiéu va xic dinh cic murc ché ngu, cic 16p
thong tin dugc raster hoa voi kich thude pixel
50x50m va tinh toan theo mé hinh toan tdng quat
da trinh bay & trén. Két qua qua trinh nay cho cac
file dir li€éu dang raster vai kich thudce toan bo khu
vire nghién ciru 1a 1433 hang va 1354 cot. Chudi
chi sb nhay cam trwot 1o dat LSI (Landslide
Susceptibility Index) trong toan by vung nghién
ctru bién thién tir 3.2554 dén 8.8754. Két qua nay
sau d6 dugc nhan véi cac 16p thong tin chira dung
cac mirc ché ngy khac nhau dé triét tiéu cac gi tri
tai nhitng khu vuc ma vé 1y thuyét truot - 16 hau
nhu khéng xay ra. Tir cac chi s LSI chung toi
phan nhom theo biéu d6 phan phdi cua ching nhu
trén hinh 4.
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Hinh 4. Biéu db phan phéi gia tri LSI khu vuc
hd thay dién Son La
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Ban d6 nhay cam truot - 16 dét thé hién trén hinh
5 véi cac mic nhay cam nhu sau:

- Nhay cam trugt - 16 yéu (LSI < 5,3).
- Nhay cam trugt - 16 trung binh (LSI tir 5,3
dén 6,6).

- Nhay cam truot - 16 manh (LSI tir 6,6 dén
7,5).

- Nhay cam truot - 1& rat manh (LSI tir 7,5 dén
8,8).

Sau khi phan loai, ban dd nhay cam truot - 16 khu
vuc hd thuy dién Son La duge kiém chimg bang cac
vi tri trugt - 16 da dugc xac dinh tir nhitng nghién ctru
thyc dia va cac két qua thu thap duoc qua nhidu
nghién ctru khac nhau. Két qua kiém chimg cho thay
trong sb 98 diém truot - 16 da didu tra c6 1 diém truot
- 16 xuét hién trong vung nhay cam yéu; 45 diém
truot - 16 xuét hién trong ving nhay cam trung binh;
38 diém trugt - 10 trong ving nhay cam manh va 14
diém trugt trong ving nhay cam rat manh. Sir dung
phuong phép ty s6 kha di (Likelihood Ratio) dé kiém
chung cho théy cac khu vyc nhay cam trugt - 1&6 manh
va rat manh c6 ty sb kha di 16n hon 1, cac khu vuc
nhay cam trung binh va yéu c6 ty s6 kha di nho hon
1. Piéu nay cho thdy mirc d¢ twong quan tuong ddi
chinh xé4c giita truot dat da diéu tra duoc va cac mirc
nhay cam khéc nhau dugc thanh 1dp dugc tr mé hinh
nghién ctru da néu trén (bang 13).
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Hinh 5. Ban d6 nhay cam truot - 1& dat khu vie hé thiy dién Son La

Bang 13. Twong quan giira trvot - 16 dat va cac mirc
nhay cam khac nhau theo phwong phap ty s6 kha di

LsI Diém % diém  Dién tich % dién T)’/)st‘{
trrot trrot (km?) tich kha di
<53 1 1,02 327,82 14,55 0,07
53-66 45 45,92  1060,05 47,05 0,98
6,6-75 38 38,78 603,81 26,80 1,45
>7,5 14 14,29 261,35 11,60 1,23
Téng 98 100 2253,03 100

4. Phan viing nguy co truet - 16 dat khu vire hd
thiy dién Son La

Phan ving nguy co tai bién thién nhién néi
chung va tai bién truot - 16 dit ndi riéng 1a mot
cong viéc phirc tap va van con kha méi mé. Hién
nay van chua c6 phuong phap phan ving théng
nhit. Mic du c¢6 nhidu phuong phap danh gia nguy
co tai bién truot - 1& dat nhung dé phan Vung nguy
co tai bién truot - 16 dat, diéu quan trong nhat phai
xét dén 1 tat ca cac yéu tb c6 lién quan dén truot -
16 dat da dwoc dé cap trong md hinh danh gia &

trén. Két qua danh gia tong hop 1a co s dé phan
ving. Tuy nhién, cling cn phai c6 nhiing nguyén
tac nhat dinh. Trong nghién ctru nay, cac tic gia ap
dung nhitng nguyén tic ma da duoc dong dao cac
nha dia ly ty nhién cong nhan bao gom: nguyen tac
khach quan; nguyen tac phat sinh; nguyen tac tong
hop; nguyén tic dong nhét twong dbi va nguyén tic
cling chung lanh thé.

Bén d6 phan ving nguy co trugt - 16 (hink 6) 1a
két qua ciia qua trinh d4nh gia tong hop duya trén
nhidu thudc tinh cta nhiéu chi tiéu khac nhau. Ban
dd thé hién cac ving c6 nguy co truot - 1o khac nhau
sau day:

- Ving ¢6 nguy co truot - 16 manh dén rat
manh doc déi dut gdy Song Pa.

- Ving ¢6 nguy co truot - 16 manh dén rat
manh khu vyc Chiéng Khay - Muong Gion.

- Ving ¢6 nguy co truot - 16 manh dén rat
manh khu vuyc it Ong - Chiéng Lao.
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- Viing c6 nguy co truot - 16 trung binh dén manh
trén cac da tram tich luc nguyén.

- Vung c6 nguy co truot - 16 trung binh khu vuc
Chiéng Mubn - Nam Pam.

- Vung c6 nguy co trugt - 16 yéu dén trung binh
trén khu vuc nai da voi.

- Ving ¢6 nguy co truot - 16 yéu trén khéi da
xam nhap néng Hua Trai.

103° 30 103* 45° 104° 00° 104% 15
i ' i ' cHU GLAI
4 1 Ving of nguy co tnsgt - 18 manh d¢n it
W i manh doc 461 it giy Song Pa
e Vimng o6 nguy cd tnot - 1§ manh d€n 5t
manh khu vire Chiéng Khay - Mubmg Gion
220 ‘Ving of nguy oo tnidt - 1& manh den w2t 27°
s | manh khu vige it Ong - Chidng Lao
oo g - - oo
Viing cé nguy oo trugt - 16 trung binh den
H. Toa manh trén cic da trdm tich luc nguyén
Chla Ving of nguy cd tregt - 14 trung binh
khu e Chigng Mudn - Nam Pam
‘Ving of nguy cd tnegt - 18 yeu den
trung binh trén khu we ndi dd vai
- WViing of nguy ¢ gt - 16 veéu tetn khei
m L &4 xam nhap nong Hua Trai
N : H. M Cang Chéi
2 L2
45 45
H. Tudn Gide
P
- a/.
CAC KY HIEU KHAC )
Ranh gidi viing
21*|| =™~ — nghién ciu 21
30 || ——-—.— Ranh giti huyén| - 3¢
i Ranh gidi x3
—— Dubngzow
— Dubng dat
—————— Pubng mon
ey
===x_ Song sudi L
o '
- Vi tri dap ] R
® g :
Lo = S = "\__
"f' . = ¥ L
0 5 10 km e . P AN Y
e LEEEN ! e bN B
91 - — . Nt ; .. - oty )
1 103° 30 103° 45 104° 0 104° 15

Hinh 6. Ban dd phan viing nguy co trwot - 1& khu vuc hd thay dién Son La

Ban dd phan ving nguy co truot - 16 dat cho
thdy cac ving c6 mirc nguy co trugt - 1o manh dén
rat manh tap trung & khu vuc doc cac déi dut gy
hoat dong song Da, khu vyc thi tran ft Ong va cac
Xa Chiéng Lao, Chiéng Khay, Muong Gion vdi déc
diém noi trdi la cac di€u kién dia chat, dia hinh rat
thudn lgi cho phat sinh truot - 16. Nhitng khu vuc
nay phan bd rong rai dit da yéu, bi vo nhau, dap vo
manh, suon ddi nai phd bién véi d6 déc tir 25° dén
35°. Khu vyc thiy dién Son La ndm trong ving c6
nguy co truot - 16 manh, do vay, khi nghién curu va
danh gia tai bién truot - 1¢ can chu trong cac bién
phap phong tranh va giam thiéu thiét hai. Cac khu
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vire ¢6 nguy co truot - 16 yéu 1a khu vuc nii da voi
va khu vuc thugc khdi d4 xdm nhap néng Hua Trai.
Céc khu vuc nay véi dic trung do doc 16n, tuy
nhién dat d4 lai co do gan két tot, lién khéi do do
nguy co trugt - 1& bi gidm di. Cac khu vuc khac co
nguy co & muc trung binh hau hét nim & nhimng
ving dat d4 trdm tich luc nguyén va chiém mot
dién tich twong ddi 16n cua ving nghién ctru.

5. Két luan

Nghién ctru nay da xay dung dugc quy trinh
danh gia nhay cam va phan vung nguy co truot - 16



khu vuc hd thily dién Son La dya trén mot hé thong
danh gia logic va khoa hoc theo phuong phap phan
tich cAp bac Saaty. Két qua nghién ctru cho phép rut
ra mot s6 két luan sau:

- Hién trang truot - 16 dat va mot s6 chi tiéu danh
gi dugc xay dung tir cac tu liéu vién tham két hop
v6i cac nghién ctru thue dia dd cho nhirng két qua
chinh xac va dac biét hi¢u qua ddi véi nhiing khu
vuc mién nui nhu khu Ve hd thuy dién Son La.

- Viéc tinh diém va trong sb cho cac yéu tb
thanh phin mang nhing gia tri dinh luong da loai
b6 dugc phan nao tinh chi quan trong qua trinh
nghién cuu.

- Ban dd nhay cam truot - 16 khu vuc nghién ctru
da dugc kiém ching bang quan hé giita cac diém
truot - 16 da diéu tra dugce vé6i cac mirc nhay cam
duoc tinh theo mé hinh bang phuong phap ty sé kha
di. Két qua cho thdy véi cac mitc nhay cam manh va
rat manh ty s6 kha di >1 va cdc muc nhay cam trung
binh va yéu ty s6 kha di déu <1. Piéu nay chimg to
két qua danh gia theo mo hinh 1a tuong dbi
chinh x4c.

- Ban d nhay cam Va phan Vung nguy co trugt
- 16 1a nhiing két qua tong quat ve thyc trang ctua
loai hinh tai bién nay, trong dé vai trd cua cac déi
dut giy hoat dong kién tao thé hién rat & nét. Cac
vung c6 muc nhay cam truot - 16 manh dén rat
manh thuong tdp trung doc theo cac doi dut giy
nay, dac biét & khu vuc nghién cuu la déi dat gay
Séng ba.

Nghién ctru da dat dugc mot s6 két qua nhét
dinh v& mat hoc thuat ciing nhu ng dung thyc
tién. Tuy nhién, khi &p dung phuong phap phan
tich cap bac cua Saaty trong nghién ctru can luu y
mot s6 van dé trao d6i sau day:

- Cac két qua phan loai 16p phu thyc vat va xac
dinh vi tri cac diém truot - 16 phy thudc nhiéu vao
tu liéu anh vién tham, phuwong phap phan loai, kinh
nghiém cling nhu k¥ ning xr Iy anh cua nguoi
nghién ctru. B chinh xac cua céac két qua nay s&
t6t hon néu c6 nhiéu thong tin tién nghiém tir cac
khao sat thuc dia.

-S6 lugng diém truot - 16 khao sat duoc ¢6 anh
huéng 16n dén viée tinh diém thanh phan cua cac
chi tiéu danh gia. Do vdy khi nghién ciru can khao
sat khu vuc nghién ciru cang chi tiét cang t6t va sb
lwong diém khao sat phai mang tinh dai dién cao
cho toan khu vuc nghién ctru.

- Viéc lya chon cac chi ti€u cho qua trinh tinh
toan phu thudc vao viéc phén tich co s& khoa hoc
cting nhu kinh nghiém chuyén gia. Khi lya chon
can phai phan tich k¥ cac nguyén nhan gy truot -
16 tir d6 lwa chon cac nhan t tac dong chu yéu dén
truot - 10, tranh viéc lya chon nhiéu chi tiéu nhung
khong phai 14 chi tiéu chii yéu lam mat nhiéu thoi
gian cho phan tich va khong dam bao d¢ chinh xac
ctia két qua.

- Viée tinh trong s ctia cdc chi tiéu phan tich
thue chét 1a mdt phuong phap ban dinh lugng, phu
thudc mot phﬁn vao kinh nghiém chuyén gia. Vi
vay, khi tinh trong s6 cho cac chi tiéu cn phan tich
k¥ vai trd cta cac chi tiéu anh huéng d&én truot - 16
dé xac dinh vi tri cAp béc cua céc chi tiéu do.

Bai bao 1a mot phin két qua cua Dé tai KHCN
cdp Vién KH&CN Viét Nam “Ung dung cong
nghé Vién tham, GIS, GPS nghién tai bién truot -
16 dt da khu vuc hd thay dién Son La khi cong
trinh thuy dién nay di vao khai thac va d& xut cac
giai phap khéc phuc”.
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SUMMARY

Research the landslide susceptibility and zoning in the Son La hydroelectricity area by the Saaty's Analytical
Hiearchy Process (AHP)

The aim of this paper is using Geographic Information System (GIS) and remote sensing data to evaluate the
landslide susceptibility and zoning in the Son La hydroelectricity area by the Saaty's Analytical Hiearchy Process
(AHP). Landslide locations were identified from interpretation of remote sensing data and field surveys. The
topographic, geological, rainfall and land cover data were collected, processed and constructed into a spatial
database by using GIS. The factors that influence landslide occurrence, such as slope, aspect and elevation, were
calculated from the topographic database. Lithological type, weathering crust, fault and lineament density were
extracted from the geological database. Land cover was classified from Landsat TM satellite image 20/9/2007.
Average annual rainfall was constructed from the measured data at rainfall stations for many years.

The selected criteria were used to evaluate based on the analysis of landslide causes and standardized in
accordance with logical combination between the probability of the actual landslide for each criterion and professional
experience. After standardization, the attached weights for these criteria were calculated by Saaty method. Landslide
Susceptibility Index (LSI) was calculated on GIS by totaling the rating component of the criteria as a basis for landslide
susceptibility and zoning mapping to study area. This is the first time, landslide susceptibility mapping and zoning were
built for Son La hydroelectricity area. The research results were based on quantitative indexes taking into weights of the
evaluative criteria, in addition, the restricted level have been applied to evaluative result to eliminate the value of
integrated assessment in the areas with slope less than 5° or karstic area, where the landslide rarely or hardly occur
in theory.
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