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PHAT HIEN HE THONG PUT GAY HOAT PONG KHU VUC
BAC THANG THUY DIEN SONG PA BANG CONG NGHE GIS

PHAM TH] HIEN, PANG THANH HAI, PHAN THANH QUANG, CAO CHIEN

Vign Vit IV Dja cau, Vien HL KH&CN Vigt Nam

Tom tit: Pt gay la mot dang tai bién dia chat va la tien d@é gay nen hang
loat cac dang tai bién dia chat khdc. Vi i¢c ap dung cong ngh¢ GIS trong nghién
ciru tai bién dia chat dang tro nén pho bién. Cac dir ligu khong gian lién quan
co thé dege mé hinh hoa nhu DEM, phdn cdt sdu, phdn cdt ngang va thach
hoe,... duge sic dung trong xac dinh diit gay hoat dong. Viée Ael hop cac dir ligu
dwoc tién hanh trén co sé xdae dinh trong s6 cho timg ) 1eu 16 Ineu hién durt gay
hoat dong bang mé hinh phdn tich thir bac (AHP). Cae lcu 16 st dung lam dit
liéu dau vao doe xay d:mg ur hai toan nhan dang vdi mau (huun dm gay Son
La, dogn chay qua thj tran Tudn Gido, noi xay ra tran dong dat Tudn Gido nam
1983. Cac dir liéu dau vio duge bién tap thanh cac ban do ‘thanh phan, cing
voi kv thudt xie Iy 56 liéu, chong chdp ban do bang phdn mém Arcgis, cde tic
gia di thanh lap so do diet gay hoat dong khu viee nghién cieu ¢ ty 1¢ 1:200.000.
Qua dé xac dinh dwgc cac doi dit gay hoat dong khu viee bic thang thiy dign
Song Ba bao gom: Lai Chau - Di¢n Bién, Phong Thé - Than Uyvén, Muong La -
Bic Yén, Song Da, Tudn Gido, Mai Chau, Mi Cang Chai, Lao Cai - Ninh Binh,

Muong Té -
I. MO DAU

Bic thang thuy dién Song Da la mot
trong nhimg céng trinh trong diém cua ca
nude. 05 nha may thuy dién duge xay
dung & cac do cao khac nhau theo dang
bic thang. Nim trong ving c6 hoat dong
dia chit dién ra phirc tap, viéc nghién ciru
kv lwdmg nhimg tac dong do dia chat anh
huémg dén cong trinh trong qua trinh xdy
dimg cting nhu khi di vao van hanh hoat
dong trés thanh tit yéu va cap thiét. Nhim
ngin ngtra va giam thiéu thiét hai do hoat
dong dia chat giy nén, bang phuong phap
tich hop thuat toan AHP va cong nghé
GIS bai bao da xac dinh dugc cac doi dint
giy hoat dong.

Ung dung hé thong tin dia 1y GIS dé
nghién ctru tai bién d;a chat da duoc dé
cip kha nhiéu trén thé giéi. O Viét Nam,
Nguyén Thanh Xuén [2] di (mg dung hé
thong tin dia 1y va tu ligu vién tham dé
dinh gia nguy hiém dong dat ving Tay
Bic Viét Nam. Day la huéng di méi trong

Ndam Nhé, Nam Tong va Muong Nhé.

danh gia phan vang dong dat. Tuy nhién,
tac gia mdi chi dimg lai ¢ viée danh gia
cic yéu td thanh phin tham gia dua trén
phuong phap chuyén gia, diy la cach
danh gia don gian nhat va con mang tinh
chu quan.

Trong bai bdo nay, cac tic gia tinh
trong 6 cla cdc yéu to tham gia dya trén
phuong phép phéan tich tho bac AHP
(Analyﬂc Hierarchy Process) dugc dé
xudt boi Saaty (1980) [8-12]. Tich hop
mé hinh phan tich thir bic vao GIS dé xéy
dyng ban d6 dut gay hoat dong la hudng
tiép cdn mai trong nghién ciru tai bién dia
chat. Sir dung mé hinh AHP cho phép
chiing ta xdc dinh vai tro cua cac yeéu to
nhan dang dat gay hoat dong mot cach
khach quan thong qua vigc tinh toan trong
s6 cho ching.

Il. DAC DIEM DJA CHAT

Khu vye nghién ciu giéi han trong
pham vi 20°30 -22°45 va 102°30°105°30
ndm trong ving cé cdu tric dia chat va
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kién tao phire tap bao gém 3 ddi cau tric
chu yéu sau:

D6i cau triic Song Ma nam & phia tay
nam ving nghién ciry, kéo dai theo phuong
TB-PN; Phia PB ngan cach voi doi cdu
tric Song Pa qua dint gay Son La: phia TB,
DN via TN vuot qua khoi pham vi nt_lmn
clru. Do cau tric - nay phat trién chu yéu cic
hé ting bién c.hal Proterozoi, Paleozoi va
Mesozoi. Trong ciu tritc hi¢n nay ddi Song
Mi mg v&i mét phire nép 16i.

Péi cau tric Mesozoi song Pa kéo dai
theo phuo'ng TB-DN thu¢e huyén Quynh
Nhai dén cac huyén Mudong La, phia DB
giap vl chu tric Ta Lé qua dai dit gay
Muimg La. Ddi Song Da ¢ cdu triac dang
tuyén ddc trung vai thanh phéin chu yéu la
cic thanh hé nguon luc dia, dién hinh la
thanh hé molas chira than, mau do luc dia,
phat trién nhiéu phun trio bazo va cic
xam nhap siéu mafic. Doc theo dit gay
trong d&i ciu tric ¢6 granit xuyén lén.

Déi ciu tric Mesozoi T Lé la mot
kiéu triing gitra nii ¢6 dang oval hudng
tim nghiéng vong tir huyén Than Uyén,
Quang Huy dén Nghia Lj. N6 ngan cach
véi cau triac Song Da ba diat gdy Muong
La. Céu tao nén cdu tric nay la cac hé
molas chira than, cac trdm tich phun trio
va cdc thanh tao xam nhdp mafic - acid -
kiém. Hoat dong cac dirt giy chi yéu la
dai dit gay phuong TB-DN. tap trung &
ven ria d&i ciu tric nay, doc theo bé trai
song Da.

Ngoai cic déi ciu trie trén trong khu
vuc nghién ciru con ton tai ba ving triing
dia hao Neogen va D¢ tr, do 1a dia hao
song Hong, viing triing Pién Bién va ving
tring Nghia L6. Hoat dong manh va phan
di trong giai doan Tén kién tao va kién tao
Hién dai da tao ra céc bac dia hinh phan
di. Tir 461 Song Ma sang ddi Song Da sut
béc dia hinh dat t&i 1.000-1.500 m, tir ddi
song Da sang déi Phan Si Pan - Ta Lé
phéan dj dia hinh t&i 3.000 m. P& Song
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ba la phan thap nhét viing udn nép Tay
Bac Viét Nam.
Il. PHUONG PHAP NGHIEN CUU

1. Xac lap hé tiéu chi nhan dang dirt
gay hoat dong

Bai toan nhan dang duqc str dung
nhim muye dich sir dung mau chuan la dit
giy hoat dong da xay ra dong dat, tir d6
so sanh dirt gdy dang nghién ciru véi mau
chuin dé xay dung cac tiéu chi nhan dang
dit gy hoat dong. Miu chuin duge sir
dung cho bai todn la dirt gdy Son La, doan
chay qua thi trin Tudn Gido, noi xay ra
tran dong dat Tudn Gido nam 1983 [1].
Tran dong dit nay duge xac dinh 1a co
chin cép Ms tuong duong 6,7 va la tran
dong dat duy nhat & Viét Nam dugc
nghién ciru mot cach chi tiét va dinh
lugng nhét vé co ciu chin tiéu. Két qua
nghién ciru trin dong dit nay co thé duge
sir dung nhur mét hinh mau trong viée
tham dinh c4c cong thire thye nghiém cla
thé gidi khi ap dung cho Viét Nam ciing
nhu vi¢éc phan tich cac tiéu chi nhan dang
dirt gay sinh chdn. Theo Cao Dinh Triéu
mét dirt gdy dang hoat dong phai dugc
biéu hién it nhat mét trong chin dau hiéu
ma ong da xdy dung trong nghién ciru xac
dinh durt gay hoat dong [, 2]. Doi vai khu
vuc nghién ciru, nhém tie gia ching toi
xac dinh duge 6 tiéu chi co déy di sé liéu,
¢6 biéu hién rd ¢6 thé quan sat béng truc
quan dé lam thong s6 dau vio cho Arcgis
gém Mit d§ lineament (DH6), mat do
dirt gay dia chat (DHS), ning legng giai
toa dong dat (DH4), mat do cac diém
murde nong (DH3), mat d§ cac diém truot
lo dat (DH2), gia tri phén cit dja hinh
(DH1). Nhur vay, Iva chon duge 6 tiéu chi
da dam bao diéu kién du cho viéc nhan
dang dirt gay hoat dong.

2. Phan cép cac nhan té

Phin cép mirc do hoat dong cua dirt
gy khu vyc bic thang thuy dién Song Da
biéu thj sy phin loai cac vung co dac



tnmg dirt gdy hoat dong khéac nhau. Mirc
do biéu hi¢n dac trung vang dirt giy hoat
dong duoc phin loai theo ba c.ap
1) Khong ¢6 va ¢6 dit gay hoat dong yéu:
2) Dint gay hoat dong trung binh: 3) Dirt
gily hoat dong manh.

Lineament biéu hién céc cau tric yéu
cta vo trén bé mit Trai dat. Do d6 su
phan b lincament trong mot viing phan

anh d§ hoat dong kién tao noi1 chung va
dia chan noi riéng. Giai doan lincament
duge tién hanh bing ca hai nhém phuong
phap phén tich anh: 1) Phan tich bang
mit (thu cong), 2) Phén tich anh s6 [8].
Trong bai bdo nay, lineament duge phan
tich tir ban dé DEM cua dé tai khoa hoc
cong nghé cép quoc gia, ma 56
DTDLCN.27/15.
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Hinh I. Ban dé linement khu viee Tay Bac [13].

Mit do lineament phan anh mirc do
dip v va tinh ddng nhit ca ching trong
cic khéi dia déng luc. So do mat do
limeament cho phcp xdc dinh cac d6i tap
tning (g sudt nén ep manh vé hinh thdi
cing nhur quy mé cia no. Két qué phan
tich mat do lmedment va mat dd nat gtao
lineament cho thiay & cac ving c6 cling
gid tri mat do lineament (d¢ lom, phuong
phat trién) co thé duoc phan dinh thanh
cic khdi dga dong luce riéng biét. Bdi ranh
gidi co gla tri mat do lineament tang cao
rning véi déi nat giao dirt giy. Cac ban do
mat d¢ lineament dugce thanh 1dp trén co
s gid tri Dii tinh theo cdc kich thudce ai
wong tmg, sau d6 duge xir 1y dé tao dir

licu mat do lineament & dang diém. Mat
dg lineament Dy dugc tinh toan cho moi
dxem trén ban d6 bing cach lay ty so gilra
tong 49 dai cac lincament phan bé trong
mot don vi dién tich véi dién tich cia né.
Mat d¢ lineament tinh todn theo phuong
phap nay duoc goi la d§ dai riéng hay con
goi la mat d¢ do dai cua lineament. Theo
dinh nghia, dai lugng nay dugc tinh theo
cong thire sau [8]:

P
S

O day: Di mat dp do dai coa
lineament; 1: d§ dai lineament; S: di¢n
tich cia 6 ctra so trugt don vi.

~
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Ving ¢6 mat dé lineament nho hon
300 m/km? biéu hi¢n dirt gay hoat dong
yéu hoac khong ton tai di gdy, trong
khoang 300-600 m/km? biéu hién dirt gay
hoat dong ro va lén hom 600 m/km” biéu
hién ving co dirt gay hoat dong manh.

Doi véi yéu to dong dat, ning lrgng
tich Ity duoc giai phong va lan truyén ra
khong gian xung quanh dudi dang song
dan hoi. Nang lugng dong dat biéu thi do
I6m cia mot tran dong dat. Tuy nhién viée
xdc dinh ning lugng dong dat 1a mot viéc
kho khan va phire tap. Vi viy dé danh gia
mire d§ bi¢u hién cua dom, r dat ddi vai dit
gdy hoat dong, cac tac gia tinh niang lucrm__,
dong dit theo Magnitude. Sir dung céng

thirc twong quan thuc nghiém do
Gutenberg va Richter thiét 1ap:
K= 1.8Ms +4

Trong d6 K = logk. E do bang Joul.

Dua vao mirc nang lu«,mg ma tran dong
dit giai toa ching ta ¢6 thé do duge do
1om cta trdn dng dat, tir do phan cap mirc
dd anh hudmg cua n6 déi voi din gdy hoat
dong (Bang 1). Danh muc dong dat sir
dung lrong bai bao dugc lay tir danh muc
dong dat cua Vién Vit Iy Dia ciu [21].

Cac yéu td dirt gay dia chat, diém nude
nong, diém trugt 16 dat [10, 13] duge cic
tac gid tinh toan mat do bang phan mém
Arcgis va két qua phan cap thé hién trén
Bang 1:

Bang 1. Phan cap mirc ¢ anh hudng cia cac yéu té dbi voi dirt géy hoat déng

£k Ky T Mire do dinh huéng )
Tén yeu to higu L Bicu hién ciia chic véuth M;;
T—— Khéng lién tuc va mer < 0,3 km/km? 1
Mt do do da Ry 21-0.6 2 3
Nisamient ki lan? DHG6 9 B ll-ileu' hign rﬁ. 0.31-0.6 km',’knj >
Bieu hi¢n rat ro va lién tuce = 0,60 km/km* )
2. Mit 46 do dai Khéng biéu hign < 0.3 km/km?* 1
dirt gay dia chit DHS 7 Kémrd 0.31-0,6 km/km® 3
vk Rt ro > 0,60 km/km? 5
3. DO lén dong Yéu K=94-11) 1
dat ( l.lnh theo DH4 5 Vira K=11-13J 3
mirc nang lugng R
_giii toa) Manh K= 13) 3
T Khdng co <30 |
L ML CY dit g % Rési rac 31-100 3
nudc nong
Manh, tip trung >100 N
5. MA a8 il Khong co 0-50 |
. Mit 4§ diem - 5 3
truot 16 dit DH2 3 Rm-r‘ac 50-100 ;
Manh, tip trung =100 5
- Réit ro Eg< 50 km I
h‘;;lhph“" avdia pg Khéng ro E> 450 km 3
Rd Eq = 50-450 km 5

3. Tinh trong sé dwa trén phwong phap
phan tich hé thong phan cép (Analytic
Hierarchy Process — AHP)

Co rét nhiéu yéu td biéu hién cho mot
dirt gay hoat dong, tuy nhién vai trd cua
ching 1a khéng hodn toan gi(mg nhau Vi
vy, viée xac dmh trong so cho moi nhén
t6 nay 1a rat can thiét.
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Phuong ph.’xp phén tich thir bac (AHP)
(hay con goi la phuong phap mé hinh p-
trong s6) ld mot phuong phap béan dinh
lugng. NGi dung cia phuong phip bao
gom vi¢e xay dung mot hé thong céc cp
ma trin so sénh giita cic yéu & khac
nhau cho dit gdy hoat dong. Phuong



phdp nay da dugc nha toan hoc ngum
My Thomas L. Saaty va mot sO tac gia
trén thé gidi cting nhu & Viét Nam da sir
dung d¢ danh gia dinh lugng cuong do
cia cdc qua trinh. Ly thuyét nay phan
chia cuomg d¢ tac dong (j) thanh 5 cap:
1,3,5,7,9 va dua ra thang ty I¢ so sanh
tz"xm quan trong cua cac yéu to tac d()ng.
Saaty da dung phucmg phip chuyén gia
dé so sanh hon cic yéu 1o tac dong theo
5cap do (1, 3, 5, 7, 9) va so sanh thua
theo 5 cap dé (1, 1/3, 1/5, 1/7. 1/9) trén
mot ma trin vudng cap n (n la s6 yéu to
tic dong ding dé so sanh). Trong do,
Saaty quy dinh du(mg chéo chinh cua
ma trin vuong co gia tri bang 1. Ma trin
pdy chi ra rang néu chi s0 quan trong

cua yéu td A so vai B la n thi nguoc lai
ti s6 quan trong ciia B so vdi A la 1/n.
Dua vao thang ty 1€ sé xdc lap dugc ma
trn so sanh gitra céc yéu 16 tac dong.
Dya vao ly thuyct do, nhom tac gia tién
hanh liy ¥ kién tir cac chuyén gia
PGS.TS Cao Dinh Triéu, Nguyén Vin
Huing, 6 ycu to duge cac chuyén gia
dénh gia cho dlcm vi phan thanh 5 cap:
li =1 cho yéu t6 rit it quan trong do li\
phén cit dia hinh; T = 3 d6i véi yéu to
it ‘quan trong do la mal do diém truot lo
dit; i =5 véi yéu té quan trong vua dé
la mat d§ nude nong; i = 7 khi yeu t6
xem Xét Ia quan trong la dong dit; I; =9
dbi v6i yéu tb rat quan trong d6 1a mit
do lineament [1, 2].

Bang 2. Ma tran so sanh cac nhan té thanh phin

Yéu to DH1 DH2 DH3 DH4 DH5 DH6
DHI 1 3 5 7 7 9
DH2 13 1 3 5 5 7
DH3 1/5 13 1 3 3 5
DH4 117 1/5 1/3 1 1 3
DHS 1/7 1/5 1/3 1 1 1
DH6 119 1/7 1/5 113 13 |
y 1.93 4,88 9.87 17,33 17.33 26,00

Pé tinh todn trong s6 cho cac thinh
phan sir dung vector nguyén ly Eigen. Co
hé tinh todn gan ding vector nguyen ly
Figen bang cach chia timg gia tri mdi cot
cho tong gia tri cua timg ¢t dé thiét lap
ma trin mai. Lic ndy gid tri trung binh cua
hang 1a trong s6 cho mdi yéu td [9, 10].

Wij = ai/I} 2y (1)

Gia tri nay cho phép so sinh ty I¢
thinh phin cta cac phuong an, xem céac
ihin to chiém ty 1& bao nhiéu phan trim
frong tong céc thanh phin, ta ¢ duge ma
trin trong s6 P.

Sau khi da phén cip va tinh trong so
ctia cac chi tiéu thi vi¢c tich hgp ching s¢
cho ta chi so nhay cam durt gay hoat dong.
Pé dinh lugng héa mirc d§ nhay cdm
phan dnh nguy co dit gay hoat dong, bai
bao tién hanh tich hop cac chi tiéu theo
cong thae (1) [15]:

LSl = iw,x,, 2)

=1
Trong do: LSI (Landslide
Susceptnblhty Index): chi s6 nhay cam
biéu thi mire d6 hoat dong cua dat gay:
Wij: trong s6 ctia nhan (5 thir Ji Xij: diém
so cua Idp thir i trong nhan t6 biéu hién
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Bang 3. Ma tran trong s6 cac yéu to biéu hign dut gay hoat déng

véu th DH1 DH2 DH3 DH4 DHS  DHé6 T'(‘{"',f)s‘"
DIl 0,52 0,62 0,51 0,40 040 035 047
DH2 0,17 021 0,30 0,20 029 027 026
DH3 0,10 0,07 0.10 0.17 017 019 013
DH4 0,07 0,04 0,03 0.06 006 012 006
DHS 0,07 0,04 0,03 0.06 006 0,04 005
DH6 0,06 0,03 0,02 0,02 002 004 003

bé kxem tra tinh nhét qudn cua cac so
sinh dé xem gitra cac cap so sanh trong
ma trgn ¢ bang 2 c6 hep Iy khong, vige
nay dugc thye hi¢n thong qua tinh ti so
nhit quan Néu ty 86 ndy < 0.1 nghia la sy
danh gia cia ngudi ra quyét dinh trong
d6i nhat quén, nguoe lai, ta phai tién hanh
danh gia lai ¢ cap tuong (mg [14, 15]:

Tinh ty s6 nhat quan (Consistency
Ratio — CR): CR=CI/RI

CL=( Amax- )/(n-1)

Trong d6: CI: chi s6 nhal quan; RI: chi

56 ngau nhién {ng véi mdi nhan t6; Amas:
gia tri riéng cta timg ma trin so sanh.

Bang 4. Ma tran trong s6 cac tri s6 nhit quan

+ ...+ y6)/6 = 6,256
CT = (hmax- n)/(n-1) = (6.256 — 6)/(6 — 1)
= 0,051

DGi chiéu véi bang chi s6 ngiu nhién
{mg v&i 6 nhan to gid tri RI = 1,24, Ta c6:
CR=CI/RI=0,051/1,24=0,041 <0,1
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DHI DH2 DH3 DH6 3 aij
DHI Wit W12 W13 W16 X1
DH2 W2l W2 W23 W26 Xa
DH3 W Wi Wi W36 X
DH6 Wi Wa W Wee Xé
Bang 5. Chi s6 ngau nhién (rng véri so nhﬁn té (RI)
n 2 3 -+ 5 6 7 8 9 10 11 12 13 14 15
RI 0 0 058 09 112 1,24 132 141 145 149 1,51 148 1,56 1,57 159
Vector nhat quin = vector tong cé trong sd /Vector ¢t C
X, Wi Yi 6.457
X, { | W22 | = |y 6.413
Xe Ws Yo 6.094
Amax = [vector nhat quan]m = [y1 + 2 Nhur vay viée danh gid va cho diém cic

yéu t6 trong bai todn hoan toan nhét quan.
lll. KET QUA NGHIEN CUU
Sau khi da phén cap va tinh trong so
cua cac chi ueu thi vigc tich hop ching
s& cho ta chi s6 xac dinh vi tri dit giy
hoat dong.



Theo Patrono et al.. [15]. cdc ban do
nhin to thanh phan sau khi dugc phan
ciip, xdc dinh trong so twong img, dugc
tich hop tuyen tinh theo cong thire (3):

Gid tr] diém nho nhat (LSIwn) = 1,426

Gid tri diém 1ém nhat (LSImsx) = 8,556

Khoang cach diém gitra cac cap duge
xde dinh theo cong thire:

Dir Béu dia hinh BD
BD DEM Lineament

56 Béu dau vao: dint gay
dia chat, ddng dat, mrec
nong. trugt lo dat

Ll gy-LSimy

Apcrp =

n
Viée tich hop AHP vao GIS thong qua
cong thire (2) duge ching t6i lién ket va
tinh todn bang cong cu Raster Calculator
cua phan mém ArcGis 10.0 theo quy
trinh sau:
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Hinh 2, Sor d6 mat dé linement khu viec nghién
ant.
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Hinh 4. Sor dt6 phdn m'p mat do diet gay dia chat khu
e nghién ceu,

Hinh 3. So @ mirc nang heomg gidi toa dong dit
khu viee nghién ciru.
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Hinh 5. S dé mat do diém nwic nong khu viee
nghién ciew.
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llmh 6. So du mat 46 diém trweat I khu viee nghién
ciru.

frong két qua nghlcn ciru nay ta thay
Vung mau xanh ¢ gla tri LSI thip nhat:
tr 1,426 dén 4 nim gitra cac viing cich xa
cdc dudmg dint giy chinh, thuong 1a cac
khu vye san b.ing, ciic khu vare dinh nai;
Ving mau vang ¢6 gid tri LSI trung binh
tir 4 dén 6,5 thuong ndm doi tnmg v{i cdc
dint gay lém; Ving mau do ¢6 gia tri LSI
cao nhat tir 6,5 dén 8,556 thuong la cic
ving giao nhau cia cac dit gay.

Tir do tip thé tac gia xac dinh déi din
gdy khu vyc bic thang thuy dién Song Da
bao gom h¢ cic ddi dirt gay sau: Lai Chau
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Hinh 7. So d6 gia tri phan cat sau Um vue nghién
ciu,

- Di¢n Bién, Phong Thé - Than Uyén,
Mudng La - Bic Yén. Song Pa, Tuin
Gido, Mai Chau, Mu Cang Chai, Lao Cai
- Ninh Binh, Mudmg T¢ - Ndm Nh¢é, Nam
1on1, va Mudng Nhé (Hinh 8). Két qua
xdy dymg so do xic dinh ddi dut gdy hoat
ddng di phin anh duge pham vi phin b
theo khong gian cta cac ving thuge déi
diet gy hoat dong & khu vyc bac thang
thuy di¢n Song Da, Cic ving duge danh
gid ¢o nguy co dit gay hoat dong manh
di xay ra céc @i bién nhu trugt 16, dong
dat trong nhimg ndm gén day.
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Hinh 8. So dé déri diet gav hoat dong khu viee bic lhung thiey di¢n Song Da.

So sénh két qua bai bdo thu dugce vai
ciic két qua nghién ciru di cong b vé dint
gdy khu vyc nghién ciru nhu Cao Dinh
Tneu (Hinh 9), [1, 6], cic tac gia nhan
thiy hiu nhu dit giy Lai Chau - Dién
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Bién, Phong Thd - Than Uyén, Mucmg La
- Bic Yén, Song Da, Tuan Gido, Mai
Chau, Mu Cang Chai, Lao Cai - Ninh
Binh, Muémg T¢ - Nam Nhé, Ngm Tong
va Mudmg Nhé déu tring nhau.
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Hinh 9. Bin dé diet gay hoat dgng khu viee nghién cteu theo tai ligu dja vat ly [13].

Poi theu két qua vai nghién ciru da
cong bé vé dit gdy Tan kién tao Tay
Bic Bo cua Ng,uyen Vian Hung, Hoang
Quang Vinh [9] (Hinh 10) ciling c6 su

tring hop vé mot s6 dit giy nhu Lai
Chéu - Dién Bién, Phong Thé - Than
Uyén, Mudng La - Bic Yén, Muong Té,
Mudng Nhe.

{7, 101°11°40" 1065715
# ]
= ]
5 4

A3 Lad Chin-Dide Bl

B-2i Sal'a-Via Bin

C-Déi Pherg Thé-Than Uyhe S)ﬁdvdn

0864 Nghia L Nink Biak

L.D# Moteg Ly Chy B - Bt giy phu

F-Din 572 La-Dign Bidn E] Duiag mit 54

mm : Eneament <04 knkmd ?

Dorun mit 30

§ ;‘;’:i‘;cbl"“c‘:‘n linsament > 04 lonlcml ,J é

D Piz Ma-Mring
g K-Ad Sin Thir-\lrwey Yhi g’““s“h‘“ 3
Lm-u'«r 106*5715" )

Hinh 10. So dé dirt gav Tin kién tao Tav Bic B [6].

Tuy nhién két qua bai bao chi xac dinh
dugce vi tri, chiéu da1 bé rong cua cac doi
dit gdy, han ché so vai cic két qua
nghién ciru la khoéng thé hién dugc cac
finh chat khac cua dirt gy nhur toc dg dich
chuyén, hudng dich chuyén. ..

Qua day chung ta ciing nhan thay cac
dgi dirt gay lom la dat gay Lai Chau -
Dién Bién, Son La, Song Da va Phong
Thd dong vai tré lam ranh gidi phén chia
cac khéi cau triic cua khu vuc, hoat dong
ctia cac dirt gdy con biéu hién & sy sut bac

35



dia hinh trong nht‘mg ving chuyén tiép
;,iua cic ving nang ha tao ra & khu vire
nay cac béc dia hinh khac nhau. Pac diém
cau tric dia chat ndy gitp chung ta xay
dung duge 05 dap thuy dién ¢ cac bic
khac nhau cta song Pa tao ra bac lhang
lhuy di¢n Song D4, nha méy thuy dién c6
cong suit 16n nhat khu vire Dong Nam A.

IV. KET LUAN

Tich hgp mo hinh phan tich thir bac
vao GIS du Xéac dinh dut giy hoat dong 14
hudng tiép can moi trong nghién ciru tai
bién dia chat. Tren co s bai todn nhan
dang dya trén mau chuin 13 dut gdy Son
La, chiing toi da xac dinh durge 06 yéu t6
biéu hién cua dirt gay hoat dong. Tir do str
dung mé hinh AHP tinh toén trong s6 cho
tlmg yeu lo dé xac dinh vai tro cua timg
yéu t6 déi véi viée nhan dang dirt gay
hoat dong trong do yeu t6 mat do do dai
hneament V@i trong sO 0 47 la quan tron&,
nhét chiém 47%, va ycu to bién dm dia
hinh dia mao vdi trong s6 thap nhéat 0,03
chiém ti 18 3%.

Ket qua chong xép cic so do thanh
phan va phan tich l\hong gian bing phan
mém AcrGIS 10.2 da xdy dyng so do déi
dut gay hoat dong khu vie thuy dién
Song Da. Qua d6 cho thiy khu wvyc
nghién ciru ¢6 cic dai co kha nang 1a dirt
gdy hoat dong la cac ving c6 gia tri LSI
>4, Cac ving ¢ gia tri LSI <4 ném ngoa|
doi dit gay hoat dong. Poi chiéu vai ban
d6 xac dinh dint gay hoat dong theo tai
heu dia vat ly va cac cong trinh trude [6,

7, 9] ching t6i xac dinh du'qc khu vire ¢6
céc dai dut gay hoat dong gom: Lai Chdu
- Dign Bién, Phong Tho - Than Uyeén,
Muong La - Bac Yén, Séng Pa, Tudn
Giao, Mai Chdu, Mu Cang Chai, Lao Cai
- Ninh Binh, Mwong Té - Nam Nhé, Nam
Tong va Micong Nhé.

Vé phuong phép img dl,mg GIS, ta thay
day la mot phuong phép c6 nhiéu wu diém
bai cac dgc tinh cua né nhu dé xay dung,
hi¢u chinh, cip nhap chdng xép dir liéu
dé tao ra két qua mdi, cach trinh bay da
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dang, co thé tich hgp cic thuat toan dé
xay du'ng so do. Co thé néi, voi phuong
phap nay ta ¢6 thé xdy dung duge mot h¢
lhong ncng cho vige dy bao nhicu loai tai
bncn ma chi can thay doi cac lop du ligu
dau vio phu hop véi timg loai tai bién IA
co thé co duge két qua du bdo cho méi
loai bién.

Léi cam on: Pay la mét phin san
pham ciia dé tai khoa hoc cong nghé cap
quoc gia, ma sé6 PTPLCN.27/15. Tap thé
tac gid xin chan thanh cam on sau sdc Bo
Khoa hoc va Céng nghé di cip kinh phi
thuc hién nhiém vy nghién ciru nay.
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SUMMARY
Discovery of an active fault system
in the Pa River hydroelectric ladder region by using GIS technology
Pham Thi Hién, Pang Thanh Hai, Phan Thanh Quang, Cao Chién

The applications of GIS technology in studies of geological hazards are becoming
popular. Relevant spatial data can be modeled as DEM, deep cleavage, cleavage level,
lithological... used in determining active faults. The combination of these data was
carried out on the basis of determining weights for each factor expression of active
faulting by using hierarchical analysis model. Factors used as input data were
constructed by identification problem with the Son La standard fault (through Tuén
Gido town), where the Tuan Giao earthquake was occurred in 1983. Using map
components and ArcGIS software, through the process of superposition, the authors
have established an active fault map at scale 1:200,000. An active fault zone in the Da
river hydroelectric ladder region was detected including: Lai Chau - Di¢n Bién, Phong
Thé - Than Uyén and Mudmg La - Bic Yén, Song Da, Tuén Gigo, Mai Chau, Mu Cang
Chai, Lao Cai - Ninh Binh, Muong Té - Nam Nhé, Nam Téng and Mudng Nhé.

Ngiecri bién tip: PGS.TS Nguyén Ngoc Thach.
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