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TRONG NGHIEN CUU TRUGT LO PAT TiNH LAO CAI

TrCn Thanh Hu @, 8&ng V' 'n Buo ®, NguyOn Hi0u®, Ng« V''n Li2m @
) Khoa Dia ly, Truong Pai hoc Khoa hoc T nhién, PHQOG Ha Noi
@ Vién Pia chdt, Vién Khoa hoc va Cong nghé Viét Nam

1. Gifi thi0u

Trong phan tich danh gia tai bién thién nhién doi hoi phai xac dinh dugc mitc do hoat dong
cling nhu du bao dugc cuong do hoat dong cua chiing trong tuong lai. Truot 16 dat 1a qua trinh tu
nhién trén suon mai doc dudi tac dong truc ti€p cla trong luc, qua trinh nay xay ra do anh hudng
cta rat nhiéu nhén t6 tu nhién (dia chat, dia mao, khi hau, I6p phu thuc vat,...) va xa hoi (san xuét
nong nghiép, xay dung, giao thong,...), mbi nhan t6 anh huéng dén qua trinh theo cudng do va tim
quan trong khéc nhau. Vi thé, nghién citu trugt 16 phai dua trén quan diém dia ly téng hop va GIS
12 cong cu rit hitu ich dé thuc hién cong viéc nay. Trong khuon kho bai bdo, chiing toi xin néu
mot vai két qua nghién ctu dat dugc nho sit dung mo hinh phan tich khong gian trong moi truong
GIS két hop v6i ddnh gia da tieu chuan (MCE) trong viéc nghién citu truot 16 dat ¢ tinh Lao Cai.

Vé khu vuc nghién citu, Lao Cai ndm & phia béc 1anh thé Viét Nam, cdch Ha Noi khoang
300 km vé phia tay bac. Tinh ndm trén nén dia chat hét stic phic tap v6i 3 ddi cdu tric dia chat
khac nhau [2], dia hinh phan cit manh két hop vé6i lugng mua 16n va tap trung da thic ddy céc
qua trinh tai bién xay ra rdt manh mé, gay thiét hai nang né vé kinh t€ va gay tam ly hoang mang
cho déng bao dan toc thiéu s6. Gan day nhat, vao thang 9 nam 2004 trén dia ban tinh da xay ra 2
vu trugt 16 nghiém trong 1am chét 26 ngudi, thiét hai vé cla lén t6i hang chuc ty dong. Thiét nghi,
vGi vi tri hét stic quan trong vé Kinh t€ - xa hoi cting nhu an ninh quéc phong, tinh Lao Cai rit can
c6 cdc cong trinh nghién cttu co ban nhim gidm thiéu thiét hai do tai bién thién nhién gay ra
cling nhu trong khai thac st dung tai nguyén va bao vé moi truong.

2. Quan ®i0m nghi2n ceu v quy trnh thac hidn

Mot trong nhitng van dé quan trong ctia viéc nghién citu tai bién truot 16 1a xac dinh dugc
tinh nhay cam clia sudn mdi doc véi qud trinh truot 16. Tinh nhay cAm nay phu thuoc déng ké vao
cac nhan t6 anh hudng c6 tic dung chdong lai thanh phan gy trugt cta trong luc. Co s cua viéc
ddnh gid miic do nhay cdm v6i truot 16 dat chinh 1a viéc dénh gid don 18 réi dén danh gia téng
hop cac nhan t6 anh hudng t6i qua trinh trugt 16.

Muc dich cua bai bdo nay nhdm Iam sdng t6 vai trd cua GIS va MCE trong viéc xdc dinh
nhiing viing ¢6 nguy co trugt 16 cao, trong dé cac nhan t6 anh hudng nhu dia chat, dia mao, khi
hau, 16p phu thuc vat,... duoc danh gia dua trén tam quan trong cua ching doi véi qua trinh truot
16. Dé dat dugc muc dich nghién ctu can thuc hién cac budc sau:

a. Xac dinh cdc nhan t6 anh hudng nhu: do doc, lugng mua, loai dat dd, mat do chia cat dia
hinh (cac y€u t6 dang tuyén), va do che phu cua thuc vat. Pay la nhiing nhan t6 hét stic quan
trong trong viéc danh gia tinh nhay cam véi trugt 16 ctia suon mai doc.

b. Phan cép cdc mic do anh hudng tGi qua trinh truot 16 d6i v6i moi nhan t6 anh hudng.
Tuy vao mic do chi ti€t cla tai liéu ma ta phan thanh nhiéu cap anh huéng khac nhau.

c. Phan hang mic d6 tic dong (tdam quan trong) cua cac nhan td anh hudng t6i qua trinh
truot 16 dua trén cdc kién thic chuyén gia va st dung MCE dé dinh lugng héa (xac dinh trong so)
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muc do anh hudng ctia cac nhan to.

d. Xay dung ban d6 nhay cam véi trugt 16 dét tinh Lao Cai bang céch st dung cong cu tinh
toan trong moi truong GIS. Do nhay cam véi trugt 16 dat cua tinh Lao Cai dugc phan cép thanh:
", "nhay cam", "nhay cam trung binh", "kém nhay cam" va "6n dinh".
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Ldp phu thue va.*
Phan cép,
Luang mua ﬂ
{,

m"non

"rat nhay cam

\LHL\L\LxLH

f'

Phan hang

—

rong so /

| Xac suat truor 16 -’\/,“:l_l

Hxnh 1. Quy trinh ddnh gid va xdy dung ban do nhay cam truot 1J dat.
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3. KOt quf nghi2n ceu

Moi truong GIS cho phép tinh todn, phan tich va téng hop cdc dit lieu khong gian. MCE
ting dung viéc phan hang (ranking) va gan trong s6 nhim muc dich dénh gid téng hop tinh nhay
cam cho timg don vi khong gian cu thé. Dua trén co s& nay, mo hinh “nhay cam” (susceptibility
model) dugc thiét lap dé danh gi4 cho cdc khong gian.

Ban do tong hop xdc dinh tinh nhay cAm véi tai bién truot 16 dugc xay dung trén céc nhan
to sau:

e Cic bé mit dia hinh ¢6 ngudn goc va tudi khdc nhau (ban do dia mao);

e Loai dat d4 (ban do6 thach hoc);

e Mic do phong héa cua dat d4 (ban do vo phong héa);

e Mat do dut gy (ban do6 dat gay);

e Miic do phan cat dia hinh (ban d6 mat do phan cat sau, ban d6 mat do phan cit ngang,

ban do mat do cdc yéu to dang tuyén);

e Do doc (ban do do doc);

e Kha nang chia nuée ngdm (ban do dia chat thuy van);

e Luong mua (ban d6 cudng do mua va lugng mua trung binh nam);

e Mic do che pht thuc vat (ban d6 do che phti thuc vat).

Khi céc tiéu chudn trén dugc thu tir dit liéu goc, cdc thudc tinh anh hudng dén qua trinh tai
bién can duoc dua vé dang chi s6 dé ching c6 thé so sdnh v6i nhau. Céc tiéu chuén trén duoc
biéu dién dudi dang cdc ban do. Trén co s& cdc thudc tinh cia mdi tiéu chuén, bing cong cu cla
GIS, cic ban d6 nay dugc phan loai (classification) va phan cédp (ranking) tlly theo mic do anh
hudng ctia méi nhan t6. Trong khi phan cap, phuong phap cho diém trong MCE duoc 4p dung.
Céc cap ctia mot ban d6 dugc phan cap bing s6 tir -10 dén 5 dé xdc dinh cdp dinh lugng tir miic

46



do tdc dong “anh hudng rat manh” dén “khong anh hudng” duoc thé hién bang thang sau:

5 4 3 2 1 -10
dnh hudng e S khéng anh
rdt manh hudng

Gi4 tri “-10” thé hién: néu c6 bat ky mot ving nao dé dugc xét 1a khong anh hudng thi
vung nay khong dugc dua vao phan cip nhay cam véi trugt 16 (vi du nhu véi nhan t6 16p phu thuc
vat thi c4c dién tich mat nuéc khong dugc dua vao tinh todn).

Sau day 1a mot vi du cua phuong phap nay doi véi “thanh phan thach hoc” duoc dua trén
thanh phan cap hat, mdic do phan 16p hay dang khoi, mic do dap v& va kha nang phong hoa.
Thong thudng, cdc dd c6 su xen ké cac 16p da cing v6i dd mém (d4a phién sét tudi Proterozoi,
phién biotit, sét than hé ting Ngoi Chi, Cam Duong), dan dén hién tugng phong héa, xam thuc
chon loc. Dic biét, dat dd bi ca nat manh nén trong vé phong héa cé nhiéu manh v ca trong déi
litoma 1an trong déi saprolit. Tinh khong dong nhat cao do nay cua 16p vo phong héa tao diéu
kién dé nuéc ngdm van dong trén mat phan cach giita manh d4 véi dat min, tao thuan loi cho
qua trinh trugt 16 dat. Vi vay, trong khu vuc nghién cttu, cic da nay dugc phan cap do nhay cam
vGi truot 16 dat cao hon so véi cdc tram tich MZ, N, Q va cdc dd xam nhap c6 thanh phan bazo.
Cic tiéu chudn khédc ciing duoc ddnh gid tuong tuw nhu vay. Viéc cho diém s6 dua trén kinh
nghiém va kién thdc cliia cic chuyén gia nén khong tranh khoi y kién chli quan. Su phan bo
khong gian ctia nhan t6 thanh phan vat chat duoc thé hién ¢ hinh 2.

BYIng 1. Diém s6 ciia cdc thanh phdn ddt da

Thanh phan thach hoc Céap anh hudng | DPanh gia

Céc tram tich N,Q it &nh hudng 1
Cac da xam nhap thanh phan baza, ct bot két tudi MZ, da gneis Yéu 2
Pa phién sét, bot két tudi MZ Trung binh 3
D4 phién hai mica, da phién tudi KZ-MZ (hé tng Cha P4, Sinh Quyén, Ha Giang) Manh 4
Da phién sét (PZ-PR), phién biotit, sét than (hé tang Ngoi Chi, Cam Dudng) Rat manh 5
D_a:\’grarwjt, qé \A(éi daqg kh6i (hé tang Chang Pung), T,®8g, da phun trao J-K, da Rt manh 5
bién chat hé tang Nui Voi -

Hxnh 2. Bdn do ddnh gid thanh phan thach hoc.
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Ban d6 "nhay cam" dugc tich hop tir cdc ban d6 thanh phan trén bang chiic nang choéng
ghép trong moi trudng GIS, thé hién bing cong thiic sau [5]:

T.

Trong d6: T, 1a téng gi4 tri cha cdc nhan t6 anh hudng, T;1a cdc diém ddnh gid theo nhan t6
anh hudng dugc phan b trén cac ban do thanh phan, w, 1a trong s6 cua cac ban do thanh phan.

Trong s6 cho mdi nhan t6 anh hudng dugc xac dinh bing st dung phép so sanh cip trong
d4nh gia da tiéu chuian (MCE). C4c ban do thanh phan duoc danh gi4 dua trén mic do quan trong
clia né déi viéc hinh thanh ban d6 téng hop. Co s& clia viéc xdc dinh mitc do quan trong clia cic
nhan t6 dua trén muac do phan di anh hudng cua ching téi qua trinh. Hay néi cach khac, nhan to
nao c6 mitc do phan di cao thi dugc coi la quan trong hon nhan t6 c¢6 do phan di thap. Trong bai
bédo nay, nhan td “do doc” dugc ddnh gid quan trong hon vi n6 rat phan di vé mat khong gian con
nhan t6 “mat do lineament” duoc danh gid 1a kém quan trong hon bdi né it phan di cho du gia tri
mat do la cao. Cap do danh gia duogc trinh bay nhu sau:

Do doc: Tuyét d6i quan trong 9
Lugng mua: Rat quan trong 7
Loai dat da: Kha quan trong 5
Mat do lineament: Quan trong 3
Che pht thuc vat: Kém quan trong 1

Phép so sanh cap cho phép so sanh tirg nhan t6 v6i nhau, cudi ciing nhan té nao dugc danh
gid 1a quan trong nhat, tic dong manh nhat tGi qué trinh trugt 16 s&é dugc danh gid 1a “ruyér doi
quan trong”. Nhan t6 nao dugc danh gia 1a it tic dong dén qua trinh truot 16 thi dugc danh gia la
“it quan trong”. Cdc nhan t6 ndy duoc phan hang va chuyén ra dang s6 nhu sau nhim thuan loi
cho viéc tinh toan. Tur d6 trong s6 dugc xac dinh trong bang 2:

BYing 2. Két qud ddnh gid trong so cho cdc ban do thanh phdn

Nhan to Do déc Lugng mua | Loai dat da | Lineament | Thuc vat Trong sd
Do déc 1 3 5 7 9 0,524
Ludng mua 1/3 1 3 5 7 0,288
Loai dat da 1/5 1/3 1 3 5 0,090
Lineament 117 1/5 1/3 1 3 0,059
Thuc vat 1/9 1/7 1/5 1/3 1 0,039

Sau khi tinh todn, ban d6 tdng hop duoc thé hién nhu trong hinh. Gi4 tri clia timg 0 pixel
trén ban d6 nam trong khoang tir gia tri Am dén gi4 tri duong. Cac gi4 tri dang so nay sé khong ¢6
y nghia néu ta khong phan cap ching. Dua vao dé thi tich lu§ (histogram) clia ban do téng hop
c6 cac gia tri dang s6 (digital number) nam trong khoang tir < 0 dén 5 dugc phan thanh 6 cap nhu
trong bang 3.

So véi cac két qua nghién ciu thuc t€, ban d6 nhay cam véi truot 16 tinh Lao Cai rdt phu
hop véi binh dé dia dong luc chung ctia khu vuc. Hai diém chia khéa ma chiing toi di tién hanh
nghién ctu thuc dia 1a cac khoi truot thuoc khu vuc cdu Mong Sén va khai trugt canh UBND xa
Phin Ngan (huyén Bét X4t) ndm trong khu vuc rit nhay cam trén ban d6 két qua, cac khu vuc nay
déu ¢6 do doc cao va ndm trén ranh gidi ti€p xtc cla cac loai dat d4 khac nhau, d6 cling 12 nhitng
tiéu chi ma ching t6i danh gia quan trong va c6 mitc d¢ anh huodng cao.
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BYng 3. Két qud phdn cdp ciia bdn dé tong hop.

Tdng gié tri cla cac Céb nhav cim Dién tich Phan tram so véi dién
nhén t8 thanh phan p nhay (ha) tich viing nghién ciru
<0 Khong xay ra truot 29596 4,8%

0-1 Tuong d6i 6n dinh 84799 13,7%

1-2 Nhay cam kém 143914 23,2%

2-3 Nhay cam trung binh 101300 16,3%

3-4 Nhay cam 116610 18,8%

4-5 Ré&t nhay cam 143529 23,2%

Hxnh 4. Bdn do phdn cdp nhay cam vdi tai bién truot 16 ddt tinh Lao Cai.
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4. KOt luEn

Két qua thu dugc nho 4p dung GIS va MCE khong chi thé hién & nhitng ban phan bé khong
gian ma con & dang cic bang thuoc tinh. Phuong phép dénh gid trong s6 bing MCE c6 thé 4p
dung trong nhiéu chuyén nganh ctia khoa hoc dia 1y béng viéc thay déi cac kich ban ciing nhu
céc tiéu chuén dénh gia khac.

Dua vao GIS va MCE, két qua danh gid mic do nhay cam véi truot 16 dat khu vuc tinh Lao
Cai dugc thé hién nhu sau: Khu vuc ¢6 qud trinh do 16 xay ra manh nhét thuoc day ndi Hoang Lién
Son va khoi nii PO Sen phét trién trén d4 granit. Khu vuc c6 truot 16 dat manh nhat phat trién doc
theo thung liing song Hong véi dia hinh go doi phat trién trén d4 phién sét va sét than. Qu4 trinh 16
dat phat trién manh & cac khu vuc tiép xtc gitta da granit va da phién, gitta dd voi va da sét voi.
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USING GIS AND REMOTE SENSING
FOR STUDY OF LANDSLIDE IN LAO CAI PROVINCE

Tran Thanh Ha @, Dang Van Bao ™, Nguyen Hieu ¥, Ngo Van Liem @
' Faculty of Geography, Hanoi University of Science, VNU

@ Institute of Geological Sciences, Vietnam Academy of Science and Technology

Lao Cai, a mountainous province, has a high landform, a complex geological structure, and
is dissected strongly. Lao Cai’s endogenous processes happen strongly with a large rainfall, which
impulse the natural hazards. Recently, in September 2004, a landslide happening in Lao Cai killed
26 people, lost tens of billion VND. With its strategic position of politics, economy and society,
Lao Cai indeed needs basic studies for mitigating natural hazards and sustainable development.

Landslide, a natural process on the slope, is affected by gravity and many other natural and
social factors. Therefore, study of landslide must be based on general geographical opinion, and
GIS technology is a effective tool for this work. The article shows the evaluating steps of the
factors controlling landslide hazard. The result of project is a map of landslide hazard sensitivity
in Lao Cai province.
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