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Tap chi CAC KHOA HOC VE TRAI DAT

3-2000

DANH GIA TRANG THAI UNG SUAT VO TRAI DAT
KHU VUC TAY BAC VIET NAM
TREN CO SO PHAN TICH ANH VE TINH

1. MG BPAU

Huéng nghién ciru kién tao va trudng (g suat
vo Trai Dat trén co sd phan tich tu lidu vién thim
da duge ap dung Kha rong rai trén thé gidi. Vao
ddu nhimg nam 70 phuong phap nang cao kha
nang gidi doan tryc quan cic yéu t6 dang tuyén
trén dnh da duoc dé cap t6i. Khi cong nghé tin hoc
phét tri€n, da hinh thanh k¥ thuat phan tich anh s6
nhu cic thuat toan nhim chiét xudt va vé lineamen
tr dong hay phuong phap ning cao kha ning giai
dodn dia chat cua dnh nhu sir dung ph6i hop cic
ky thuat PCA, IHS, ratioing da duge dé cap dén
trong nhiéu cong trinh 2, 3, 5, 11-14...].

Hdu hét cac cong trinh nghién ciru vé lineamen
chi dé cap dén phan b6 mat do trén bé mat. Loai
trir nghién cifu chi tiét cia T. G. Gadjiev vé phan
b0 mat do lineamen khong nhimg theo dien ma
con theo chiéu sau [7]. Diéu dé cho phép céc tic
2id nghién ciru dic diém phan bs (ng sudt clia vo,
xéc dinh cic ranh giéi siu co ban va cac yéu 16
c&u tic trong thach quyén ving Capcaz trong
Khosng do sau 10 - 100 km.

T ligu vién thAm dia duoc ap dung khé rong
721 & Viet Nam tr nhitng nam 70-80. Phuong phap
2:=t dean truc quan ap dung trong nghién clu
hzch 5o<. lineamen va cfu triic vong nhd cic anh
ve =5 Lendsat MSS va anh vé tinh KT cia Lién
X3 o2 a8 so d6 lineamen nam Trung Quéc cia
o= cowsa gia Phap (1978), so d6 lineamen
2t Nam ctia cac nha dia chat thuéc
t. Téng cuc M4 - Dia chat (1980-
» edng trinh khéc [9, 15-19]. Quy
1g lineamen dd duge Nguyén
dung trong nghién ciru dia
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CAO DINH TRI]:iU, NGUYEN THANH XUAN

Chung ti tht nghiém mot huéng phan tich
moi, st dung tu liéu vién tham trong nghién citu
dic trung phan bo triong Gng sudt vo Trai Dat,
budc ddu 4p dung cho Tay Bac Viet Nam.

Khu vuc nghién clru ndm trong giéi han tr
19°12' dén 22°51' v§ do Béc va tir 102°7'12" dén
106°12' kinh dé Dong (khoing 63.154 km°).

Tai ligu str dung gém : 1) dnh vé tinh Landsat
MSS & dang $6 (1986), TM & dang tuong tu (1989,
1990) ; 2) cac ban d6 chuyen dé, ty 1 1/500.000 :
dia chdt, phan ving kién tao ving Tay Bic, céic
ranh gidi sau cg ban, dirt gdy sinh chan.

Qué trinh xu 1y va phan tich toan bo s6 lieu
duoc tién hanh irén cac phdn mém xu 1y anh s6 va
hé thong tin dia 1y : ERDAS, ARC/INFO, ILWIS.

II. PHUONG PHAP PHAN TICH
1. Phuong phap phan tich anh

Giai doan lineamen duge tién hanh bang ca hai
nhém phuong phap phan tich anh 1a phan tich truc
quan va phan tich anh s6.

Lineamen giai doan truc quan tir cic anh Landsat
Thematic Mapper theo cac dau hiéu : 1) cic dai di
thudng xam do (tone) dnh dang tuyén lién tuc hay
ngét quang ; 2) ranh gidi dang tuyén gitta cac kiéu
hoa van dnh ; 3) dic di€m dia mao canh quan nhu
mang ludi thly van, cac yéu t6 dia hinh. .

K&t qua giai doan lineamen duoc chuyén sang
nén dia hinh dé thanh lap bdn dé lineamen ty lé
1/500 000. Anh Landsat MSS c¢6 do phan giai 80 m,
& dang bang ti, chup ngay 18-3-1986 nhim tao ra
cac anh mang nhiéu thong tin nhat vé lineamen da

duge st dung trong nghién ctu ndy. Qui trinh—,
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phan tich dugc tién hanh theo cic budc : hiéu
chinh hinh hoc dnh, nang cao chat luong anh s6 va
giai doan lineamen.

a) Hiéu chink hinh hoc dnh : tu liéu vién tham
thuong bi sai léch (méo) vé hinh hoc do nhiéu
nguyén nhan nhur su quay cua Trai DAt tinh bat 6n
dinh cla bé may, do cong clia bé mat Trai Dat...
Nén chinh hinh hoc 13 qué trinh hiéu chinh nhilng
sai léch cia tu lieu anh trong qué trinh thu thap
nhdm 1am cho dnh tuong thich véi luéi chiéu ban
d6. O day, phdn 4nh Landsat MSS di chon dugc
nin chinh theo ludi chiéu UTM clia ban d6 dia
hinh, ty & 1/250.000 trén co s& bdy diém khong
ché&, mdc ¢b sai s8 binh phuong (root mean square)
nho hon mot pixel (80 m) duge giff lai. Nén chinh
hinh hoc dnh van dung cic thuat toan noi suy dé
xac dinh cip d6 x4m cho pixel méi duoc hiéu
chinh. Trong cong trinh ndy tic gid s dung
phuong phép "ngudi lang giéng gin nhat".

b) Ndng cao chat lugng dnh : cic k¥ thuat inh
s6 nhu 18 hop méu (colored composite), tao anh ty
$6 (ratioing), phan tich thanh phén co ban (principal
component analysis), bién d8i sic mdu (intensity-
hue-saturation transformation), va loc anh dugc
thuc hién d€ tao ra dnh mang nhiéu thong tin nhat
vé lineamen. Cic anh thu duge tir phuong phép loc
cho két qua t6t nhét trong viec gidi doan lineamen.

¢) Gidi dodn lineamen tix cdc dnh loc theo cdc
tiéu chudn :

- Déac di€m cdnh quan : dia hinh, thiy van, thuc
vat va thé nhudng ;

- Dac dim anh : d6 twong phén vé phé so voi
cic doi tugng xung quanh, hodc ranh giéi cla hai
khu vuc khac nhau vé hoa van, xam do (tone) anh.

2. Tinh toan mat do lineamen

Mat do6 lineamen D tinh todn véi su trg gitp
cua phdn mém PC ARC/INFO cho mbi diém trén
bén dé bing cich 14y ty s6 gilta tdng 40 dii céc
lineamen phéan b6 trong mot don vi dién tich véi
dién tich cua nbé. Mat do lineamen tinh theo
phuong phéap nay goi la do dai rieng [7] hay cén
goi 1a mat do do dii cia lineamen. Theo dinh
nghia dai luong ndy duge tinh theo cong thire :
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D, - Mat do do dai cta lineamen, / - do dai
lineamen, § - dién tich cta 6 ctra s6 trugt don vi.

D, = )

2

Dai lugng D, duge x4c dinh d&i vai cac kich
thudc 6 cira s6 truot khic nhau S, < S < Spay, VA
nhu vay ta cb th€ viét cong thirc (1) dudi dang
téng quan nhur sau :

D 2l
1% S;
Mé6i lién quan ndy cua cic gii T ma: 46 do dai
lineamen v&i kich thuéc 6 ca s& =uor chi ra su
phu thudc ctia thong s6 do (Dy) vie & do dién tich
don vi st dung (S)):

)

D[,' = ﬁS; (3)
T.G. Gadjiev va d6ng su [7] €2 chimg minh
méi quan hé giita cic thong s& hé 6 khe nirt va
mat do do dai cia lineamen. Hé <& khe nint cua
mot d6i tuong duge xac dinh bdi ty s8 cia 1dng thé
tich bat déng nhat ("khe nirt™) vai the tich cia d6i
trong. Ta c6 mot d6i trgng thude thach quyén co
do sdu H va dién tich S va phdi danh gia the tich
b4t déng nhat trong kh6i hinh hop d3 chon dugc
dbng nhat v&i lineamen théng qua d6 dii (1), bé
rong (&, ) va do sau xuyén ct (h;) cia chiing. Biéu
thirc he s6 khe nirt (K,,) duoc thé hién nhu sau :

D L8,
Kr = ol 4
5 SH -
Khi thé tich thach quyén da cho c6 dang khéi
1ap phuong véi canh a km thi cong thirc (4) c6 thé
viét lai nhu sau :
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D6i véi cac nghién cru & ty 16 nhd (nhd hon
1/200 000) c6 thé chadp nhan mot s6 quy luat phat
trién dia chat sau [7] :
- B¢ rong khe nin dac trung bai gia tri trung
binh khong déi voi méi lanh thé, nghia la :

R =N =a G 3, CONSE 6)

- Do sau nghién ciru xac dinh bdi kich thuéc
thé tich dugc chon va tmg v&i mbi kich thudce clia
0 clra s6 trugt déu c6 mot gia tri trung binh, tirc 14

khi a =const (7)



Va he s6 khe nirt c6 thé biéu dién nhu sau :
Kia) = GGyl (8)

C - hé s6 dac trung bé rong trung binh cua khe
nat. C: - he s6 ddc trung do sau tuong doi.

Nhu vay, he s6 khe niit K(a) ty lé thuan véi mat
do do dai ctua lineamen Dj; dugc tinh cho kich
thuoe a da cho ctia mot don vi dién tich. Gia tri
mat do do dai clia lineamen c6 thé duoc coi 14 s6
do cua heé s6 khe nirt va do d6 dac trung cho (ng
suat kién tao clia vo & do sau duge xéac dinh bdi dai
luong a da chon. Diéu nay din dén viéc thanh lap
mot loat ban dé Dj, cho cac gia tri don vi dién tich
a; khac nhau, ma trong méi ban d6 c6 chira thong
tin vé (rng suat kién tao clia vd d do sau tuong tng.

Theo Gadjiev va nnk [7], voi cic gia tri a nho
(< 100 km) mat do do dai lineamen thé hién tinh
bt déng nhat ctia cac 16p bén t-én clia vo & do sau
h; = ay/2. Khi ti€p tuc ting do sau nghién citu, cic
khe nit khong con phan bé déu do quy luat gidm
dén cac khe nirt theo chiéu sau, khi d6 cac gia tri
Dy dugc gan cho cac diém phan b6 nong hon, tirc
12 h; = a/2. D6 sau h; khong thé vuot qua bé ddy
thach quyén & ving nghién ciru vi thuc t€ hau nhu
khong c6 bién dang dan héi & Manti trung. Do do
D, nhan cac gi tri gdn nhu nhau.

3. Thanh Ildp ban doé va mit cit mit do
lineamen

Cac bir dé mat o lineamen dugce thanh lap
tinh theo cic kich thudc a,

trén cc g‘& wi Dy

lmedmen
phan bo déu dan mrdng mat 2o dd d
d6 lineamen duoc thanh lig nh-’\ng g
noi suy du ligu diém trén co so ap duns & :
ndi suy "moving average”. Bong dAI quan & duoe
d Tay Bic Viét Nam thucmg x4y ra 0 do siu khong
qua 25 km. Do do tac gid da sir dung cac & cua <5
trugt hinh vuéng cd canh don vi 5 km. 10 km, 13
km, 20 km, 30 km, 40 km va 50 km. Nhimg & cuz
s6 truot ndy ldn lugt duoc chéng ghép véi ban dd
lineamen dé tinh mat d6 do dai lineamen.

Mait cit thing dimg mat do lineamen duoc xay
dung theo tuy&n va tai mot s6 diém di x4y ra dong
dat manh trong pham vi khu vuc nghién ctu. Téng
hgp cac mit cit tai ting diém dd chon trén ban dé
mat do lineamen ta thu dugc blc tranh thé hién
dac diém phan b6 lineamen theo chiéu thing ding.

$ day, nhdm tim hi€u biéu hién trang thai ting sust
ctia vo Trai Dat theo chiéu thdng dimg, ngoai viec
thiét 14p ban d6 mat do theo dién, ching toi xay
dung mat cit mat do lineamen lién két véi biéu
hien tdn suat dong dat theo chiéu sau. Cac di€m
duge chon dé thiét 1ap mat cat 1a vi tri dd x4y ra
dong ddt manh. Cin luu y rdng ving chén tieu
dong dat phu thudc nhiéu vdo magnitut clia trn
dong dat da x4y ra, vi vay dac trung chung nhat
phédn 4nh tdng hoat dong dong dat (tdng biéu hién
{ing suat lon vo Trai Dat) phu thude vao do sau
chén tieu va vao dién tich cua vang chan tiéu theo
cdp dong dat. Vi I& do, mat cit mat do lineamen tai
tirng diém cin duoc trung binh hoi theo ludi cb
dién tich bang dién tich ving chan tiéu ma dong
d4t da xdy ra. Trong trudng hop dong dat co cap
do manh c@ 6,0-7,0 ching t6i su dung ludi trung
binh hoé c6 dién tich 12 1000 km®. Vi trf x4c dinh
mat do lineamen theo do sau 13 tai tdm cua dong
dat Yen Dinh (1635), dong dt Dien Bien (1935)
va dong d4t Tudn Gido (1983) (hink 1).
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Hinh I. Tan sudt dong ddt va mat do lineamen
theo chiéu sau



III. DAC DIEM PHAN BO LINEAMEN
1. Dic di€m phin b6 lineamen (rén bé mat

Ving Tay Béc Viét Nam ¢é 1919 lineamen, do
dai tir S km trd 1én (hink 2). Mat do do dai trung
binh trén toan khu vic 13 508,357 m/km’, mat do
s6 lugng trung binh dat 0,045 dv/km’. Lineamen
phit trién theo bon phuong chit dao : tay bic - dong
nam, & kinh tuyén, & v¥ tuyén va dong bic - tay
nam. Trong db, tdy bic - dong nam va dong bic -
tay nam I3 hai phuong n6i troi nhat. Phan b8 bén
phuong phat tri€n chinh clia lineamen : tay bic -
dong nam : 53,93 %, dong bic - tay nam : 38,09 %,
a kinh tuyén : 3,04 % va a vy tuyén : 4,94 %.

Phan bé clia lineamen trén binh d8 c4u tric kién
tao ciing ¢ nhitng déc trung dang luu . Mat do do
dai trung binh bién dong trong khoang 280-677
m/km’, con mat do s6 luong trong khoang 0,05-
0,22 dv/km”. Cic cdu triic kiéh tao phia tay v cuc
nam mat do lineamen nho hon céc ciu triic khic.

2. Piic diém phan b6 mat do lineamen & do siu
2,5 km (hinh 3) ;

Mat d6 do dai lineamen dao dong trong khodng
200-1000 m/km’. Mat d¢ trung binh trén toan dién
tich viing nghién ciru 12 527,374 m/km’. O cic doi
Mudng Nhé, Sdm Nua - Hoanh Son, cac khu vuc
béc va giita cia d6i Nam C6, nam doi Thanh Hoa
chit yéu 12 cac duong déng mirc < 500 m/km”. Cac
di thuéng bac cao quan sat thdy § trung. tam déi
Séng D4, déi Sinh Vinh va noi giao nhau ciia ba c4u
tric Séng M3, Nam Co va Thanh Hoéa [1]. Phin
16n cac di thudng c6 phuong TB-DN, mot s6:it co
phuong 4 v§ tuyén hoac 4 kinh tuyé&n hay DB-TN.

3. Pic diém phin b6 mat do lineamen ¢ do siu
5 km

Mat dé lineamen dao dong trong khoang O -
900 m/km’. Mat do trung binh toan ving Tay Bic
c6 gi tri 476,68 m/km". Cic di thuong tap hop
thanh céc déi cé phuong chu yé&u 1a TB-DN. Dij
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Hink 2. So 46 phan b6 lineamen
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100 km

Hinh 3. So d6 mat do lineamen & do sau 2,5 km

thuong mat.do bac cao nhat phan bé ¢ Yén Chau
(900 m/kmz) va phia dong Quan Hoéa (850 m/kmz).

4. Pdc diém phin bo mat do lineamen ¢ do siu
7,5 km

Mat d6 do dai lineamen trung binh 476.99
m/km’, bién dong tir nhd hon 150 dén 850 m/km’.
Mirc do phan di giam ro rét. Cac doi ciu ric cod
mat do lineamen thap 13 Muong Nhé (275.61
m/km’), Pu Si Lung (394,61 m/km’). Di thudng
duong cao nhat phan b6 & vimg Yen Chau.

5. Pic diém phan bo mat do lineamen ¢ do siu
10 km

Mat do thay d6i tir 100 dén 850 m/km’. Mat do
lineamen trung binh cho todn ving la 476,19
m/km’. Céc di thuong mat do c6 dang kéo dai chil
yéu theo ba phuong TB-DN, 4 vy tuyén va 4 kinh
tuyén. Gia tri mat do lineamen 16n nhét dat dugc &

trung tam déi Song Da (850 m/km”).

6. Dic diém phin bé mit do lineamen & do sau
15 km (hinh 4)

Mat do lineamen thay déi tir 100 dén 950
m/Am’. Mar do do dii trung binh dat 476,78
m/km’. Khu vuc trung tam doi Song Da -Yeén Chau
cO gia tri mat do lineamen cao nhat, dat 950
m/Am’. Bit ddu tr do sau ndy gia tri mat do
lineamen thay déi diéu hoa hon va c6 su gia ting
khoang cich gilta cac duong dong mirc. Cac dj
thuoéng mat do phan bo rii rac, khong tap trung
thanh dai nhu & cic do sau noéng hon.

7. Dic diém phin b mat do lineamen ¢ do siu
20 km

Mat do lineamen ¢ do sau nay thé hién xu
huéng ting dan theo phuong tay bic - déng nam
vio trung tam ving Tay Bic va giam ddn vé phia

5
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Hinh 4. So d6 mat do lineamen & do sau 15 km

bién trong khoang 100 - 950 m/km’ v6i mat do
trung binh 473,16 m/km’. O trung tam déi Song
Da x4y ra su gia tang dot ngot mat do lineamen tir
700 dén 950 m/km’. Cac di thudng c6 kich thudc
16n. Cac duong déng mirc gia tri thdp chi yéu tap
trung O phia tdy nam ving nghién cru va ven bién.

8 Pic diém phin bo'mst dé lineamen & do siu
25 km

Quy luat ting gidm mat do lineamen theo
phuong tay bic - d6ng nam da néu & trén biéu hien
ro nét. Gia tri mat do lineamen dao dong trong
khoing 100 - 900 m/km®. Mat do lineamen trung
binh cho todn ving 1a 471,51 m/km’. Cic di
thudng mat do c6 kich thuéc rat 16n.

IV. TRANG THAI UNG SUAT VO TRAI DAT

Trang thai ing suat vo Trai Dat ving nghién
ciru da dugc dé cap t6i trong mot 6 cong trinh

6

[18, 22] cac tac gia dva trén quan diém Kkién tao
sinh chdn tim hifu dac trung phan bo truéng (ing
sudt trén co sd phan tich tuong quan gita mat do
lineamen véi bi€u hién hoat dong dong dat. Xem
xét m6i quan he nay cho phép chiing ta danh gia
theo dién ciing nhu theo chiéu sau khu vuc tap
trung (mg suat vo Trai Dat. D€ thuc hién phép so
sanh nay ching toi da stir dung 206 tran dong dat
da xdy ra tir trudc dén nam 1997 trong pham vi
khu vuc Tay. Bic véi cap do manh 16n hon 3,0 do
Richter, va c6 mot s6 nhan xét :

1) Dong dat manh thuong x4y ra & cic viing cb
mat do lineamen 16n (> 450 m/km’), diéu nay
chitng té day 1 nhitng ving tap trung ng suit nén
ép manh vé Trai Dat (hinh 1, 3, 4, bdng 1).

, 2) Trong pham vi vang nghién clu, quan sat
thdy hai he th6ng dirt gdy chinh : he théng tay bic
- déng nam va hé théng a kinh tuyén. Trén binh dé



kién trac hien dai, cic dirt gy thudc he théng nay
thudng thuoc loai xuyen kién tric. Doc theo chiing
vira ¢6 mat do lineamen l6n vira tap trung céc
dong dat c6 d6 manh cao (hinh 5).

Bdng [. Quan hé giita hoat dong dong dat
va mat do lineamen

I_Mm do Tén sudt dong dat
‘;‘,‘;‘(’:ﬁ“ M<50 M,=5,0-6,0 M=6,0-7,0
256 - 350 4 1
350 - 450 56 6
> 450 128 8 3

3) Cac di thuong duong mat do lineamen
(> 450m/km>) phan b8 & cac d6i Song Ma, Thuan
Chau, Sé6ng Pa va tdy nam d6i Thanh Héa con cac
di thudng thp (200 - 300 m/km>) phat trién trong

103° 104°

102°

ciac déi Nam C6, déi Sdm Nua - Hoanh Son, déng
bic doi Thanh Hoéa va Ta Le. Cac di thudng xudt
hién & do sau khodng tir 5 km trd lén.

4) Cac gia tri mat do lineamen bién dong tir
200 dén 1000 m/km” (hinh 3). Khu vie dong nam
déi Thanh Hoéa c6 mat do lineamen thap nhat. Di
thudng mat do cao nhdt thuoc déi Song Da, tir do
sau 15 - 20 km xuit-hién mat do lineamen cuc dai
900 m/km’ (hinh 1, 4). Quy luat ting mat do tir
ngodi ria vao trung tam ving Tay Bic theo phuong
tay bic - dong nam biéu hién rd rét.

5) Trén ban d6 tuong Gng vai do sau c& 25 km
thé hién rat rd mot khdi ting sudt kién tao c6 hinh
dang kha déu din, phan b6 § trung tam doi Séng
Da. Gia tri cuc dai cla trudng mat do doi vai khéi
nay 13 900 m/km’ va gidm ddn theo t4t ca cac
phuong. Di thuong do chinh 1 "clta s6 Ta Khoa".
O cac vong tap trung (mg suit voi mat do
lineamen > 450 m/km’ da x4y ra nhiéu dong dat.
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6) O do sau 10 - 20 km cac ving tap trung Gng
sudt thé hién rd rét va bao traim cac gid trj mat do
lineamen 16n hon 450 m/km’. Hdu hét cac tran
dong dat c6 magnitut 16n hon hoic bing 5,0 déu
roi vao cac ving ndy. O do sau khoang 10 - 15
km, vé Trai D4t bi chia cit thanh nhiéu khéi nho
c6 trang thai ing suit khac nhau. Tai nhitng noi
mat d6 lineamen 16n hon 450 m/km’ quan sat thdy
nhiéu tran d6ng d4t manh.

7) Phdn 16n dong dat quan sat dugc & do sau
khodng 12 - 17 km tuong ting v&i phdn phia trén
vo Trai Dat (hinh 1) va cling 13 noi tap trung ng
sudt nén ép manh.

KET LUAN

1. Mat do lineamen theo cic cira sé trugt khac
nhau phén dnh truong ng sudt vo Trai Dét & cac
do sau khic nhau. Pong dat manh thudng x4y ra &
nhitng khu vuc c6 mat do lineamen 16n hon 450
m/km’. Tinh phan déi cta cac dirt gy sinh ch4n
bi€u hién ro nét théng qua mat do lineamen. Cac
ban d6 mat do lineamen ving Tay Bic dugc tinh
va xay dung bing phuong phip nhu di chon la
nhimg thong tin doc lap, c6 gia tri b6 sung vio
viéc nghién ciru diéu kién dia chan kién tao.

2. Truong mat 4o lineamen bi€u hién tinh bat
ddng nhat trong vo Trai Dat, phan anh trang thai
img suit kién tao theo dién va theo do sau. Pic
diém cia (mg sut vo khac nhau r4t rd nét d6i voi
cac do sau nho hon 8 km, tir 8 dén 20 km va 16n
hon 20 km. Ung sudt 16n chi yéu tap trung & cac
viing c6 mat do lineamen 16n hon 450 m/Akm’.

3. Hdu hét cac dirt gdy sinh chén Tay Béc c6
phuong tay bic - dong nam va 4 Kinh tuyén 1a chi
y€u. Cudng do hoat dong dong dat doc theo cac
dirt gly nay kha cao. Tuy dong dat quan sat duge &
day cb6 M, > 6,5 chi tap trung doe theo dat gdy Son
La (2:tran) va Dién Bién - Tinh Gia (1 tran), cic
dit gy con lai chi quan sit thay dong dat nhd hon
6,0 nhung nguy co dong dat manh & day khong thé
noi 12 thap duge. Ket qua nghién ciru clia chang t6i
cho thdy trang thai ing suat vd Trai P4t cling nhu
nguy co dong dat trong cing mot he théng dit giy
12 khong déng nhat.

4. Str dung tu lieu vién tham trong danh gia
nguy hiém dong dat, dic biét 12 khdo sit mat do
lineamen theo chiéu sau nhim nghién ciru trang
thai g sudt vé Trai Dat 1 c6 ¥ nghia thuc tién va
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hieu qua. Huéng nghién ctu nay cé thé ap dung
cho nhiéu vang lanh thé khac nhau.
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SUMMARY

Lineament density analysis and stress partern of the
crust in North-Western region of Vietnam

The study aims to examine how remote
sensing data can be used to study the stress
pattern of the Crust. The location of epicentres
along the deep faulls distributed in the region drew
the author’s attention to the analysis of lineaments
derived through visual interpretation of Landsat
Thematic Mapper images. The study focused in a
case study of North-Western - the highest seismic
region in Vietnam. Processing and analysing all
the data have been conducted with the PC GIS
softwares as ARC/INFO 3.5 and ILWIS 2.0
(Integrated Land and Water Information System).
Lineament density analysis was performed with the
grids of various cell size which depend on the
depth of epicentres observed in the study area.
The effort was made to identify and analyze the
relationship between lineaments and seismicity
which is significant in seismic zoning. High
lineament  density areas were found
correspondingly with intensive seismicity. The
research provided the relevant information on
tectonic stress of the study area.
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Hinh 4. So d6 mat do lineamen & do sau 15 km

bién trong khoang 100 - 950 m/km’ voi mat do
trung binh 473,16 m/km’. O trung tam déi Song
Da x4y ra su gia tang dot ngot mat do lineamien tir
700 dé&n 950 m/km_z. Cac di thuong co kich thude
16n. Cac dudng déng mirc gia tri thap chi yéu tap
trung & phia tdy nam vang nghién ciru va ven bién.

8. Pic diém phan b6 mat dé lineamen & do sau
25 km

Quy luat ting giam mat do lineamen theo
phuong tay bic - déng nam da néu & trén bi€u hien
o nét. Gid tri mat do lineamen dao dong trong
khoang 100 - 900 m/km’. Mat d¢ lineamen trung
binh cho todn ving Ia 471,51 m/km’. Cic di
thuong mat do cb kich thude rat 16n.

IV. TRANG THAI UNG SUAT VO TRAI DAT

Trang thai Gng sudt vo Trai Dat ving nghién
ciru da duogc dé cap toi trong mot s6 cong trinh
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[18, 22] cac tac gid dua trén quan diém kién tao
sinh chén tim hiéu dic trung phan bd truéng ing
sudt trén co s& phan tich tuong quan gita mat do
lineamen v&i bi€u hien hoat dong dong ddt. Xem
xét mdi quan hé ndy cho phép ching ta danh gia
theo dién ciing nhu theo chiéu sau khu vuc tap
trung (mg sut vé Trai Dat. D€ thyc hién phép so
sanh nay ching toi dd sir dung 206 tran dong dat
da x4y ra tir trudc dén nam 1997 trong pham vi
khu vuc Tay. Bic véi cip d6 manh l6n hon 3,0 d¢
Richter, va ¢c6 mot s6 nhan xét :

1) Dong d4t manh thudng x4y ra & cac ving co
mat do lineamen 16n (> 450 m/km’), diéu nay
chirng té day 1a nhitng vung tap trung ng suét nén
ép manh vé Trai Dat (hinh 1, 3, 4, bdng 1).

~ 2) Trong pham vi ving nghién cru, quan sat
thdy hai he théng dit gy chinh : he thong tay béc
- dong nam va heé théng 4 kinh tuyén. Trén binh dé






kién tric hién dai, cac dit gdy thuoc hé théng nay
thudng thudc loai xuyen kién triic. Doc theo chiing
vira ¢6 mat d6 lineamen lon vira tp trung cic
dong dat c6 d6 manh cao (hinh 5).

Bang 1. Quan hé giita hoat dong dong dat
va mat dd lineamen

I_Mat do Tin sudt dong dat
mﬁin M<5,0 M=5,0-6,0 M=6,0-7,0
250 - 350 4 1
350 - 450 56 6
> 450 128 8 3

3) Cac d1 thudng du'orng mat do lineamen
(> 450m/km’) phan bé & cac déi Song Ma, Thuan
Chau, Séng Pa va tay nam d6i Thanh Hba con cic
di thudng thap (200 - 300 m/km®) phat trién trong
104°

102° 103°

cac doi Nam Co, d6i Sdm Nua - Hoanh Son, dong
béc doi Thanh Héa va Ta Le. Cac di thudng xuat
hién & d6 sau khoang tir 5 km tr& len.

4) Cac gia tri mat do lineamen bién dOng tur
200 dén 1000 m/km> (hinh 3). Khu virc déng nam
déi Thanh Hoa c6 mat do lineamen thap nhat. Di
thuwong mat d¢ cao nhét thuoc dai Séng Da, tir do
sau 15 - 20 km xuat-hién mat do lineamen cuc dai
900 m/km’ (hinh 1, 4). Quy luat ting mat do tir
ngodi ria vao trung tam vang Tay Bic theo phuong
tay bac - dong nam biéu hién r5 rét.

5) Trén bén d6 twong tng voi do siu c& 25 km
thé hién 4t rd mot khéi tng sudt kién tao c6 hinh
dang kh4 déu dan, phan bg & trung tam d6i Séng
ba. Gia tri cuc dai cla trudng mat do ddi vai khéi
nay 14 900 m/km’ va gidm din theo tat c cac
phuomg Di thuong d6 chinh 1 "cira s6 Ta Khoa'".
O cac viang tap trung u‘ng sudt voi mat do
lineamen > 450 m/km’ da x4y ra nhiéu dong dat.
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6)0 do sau 10 - 20 km cac vung tap trung Gng
sudt th€ hién r6 rét va bao trim cac gia tri mat do
lineamen 16n hon 450 m/km’. Hdu hét cac tran
doéng dat c6 magnitut 16n hon hoic bang 5,0 déu
roi vao cic ving nay. O do sau khoang 10 - 15
km, vd Trai D4t bj chia cét thanh nhiéu khéi nhé
c6 trang thai ang sudt khac nhau. Tai nhitng noi
mat d6 lineamen 1én hon 450 m/km’ quan sat thdy
nhiéu tran doéng dat manh.

7) Phan 16n dong dat quan sat dugc & do sau
khodng 12 - 17 km tuong trng v&i phin phia trén
vo Trai D4t (hinh 1) va cling 13 noi tap trung tng
sudt nén ép manh.

KET LUAN

1. Mat do lineamen theo cic clra s6 trugt khac
nhau phdn anh trudng @g suét v Trai D4t & cac
d¢ sau khac nhau. Dong d4t manh thuong x4y ra &
nhilng khu vuc c6 mat do lineamen lén hon 450
m/km’. Tinh phan déi cla cac dirt gy sinh chdn
bi€u hién rd nét théng qua mat do lineamen. Cac
ban d6 mat do lineamen ving Tay Bic dugc tinh
va xay dung bing phuong phap nhu di chon 1a
nhimg thong tin doc 1ap, co gia tri b6 sung vio
viéc nghién ciru diéu kién dia ch4n kién tao.

2. Truong mat 40 lineamen bi€u hién tinh bat
ddng nhat trong vo Trai Dat, phan anh trang thai
ing suat kién tao theo dién va theo d6 sau. Dic
diém cia img suit vo khac nhau rat rd nét d6i voi
cac do sau nho hon 8 km, tir 8 dén 20 km va 16n
hon 20 km. Ung su4t 16n chii yéu tap trung & cac
viing c6 mat d¢ lineamen 16n hon 450 m/km®.

3. Hdu heét cac dit gly sinh chdn Tay Béc co
phuong tay bic - dong nam va 4 kinh tuyén 1a cha
yéu. Cudng do hoat dong dong dat doc theo cac
dit gdy nay kha cao. Tuy dong dat quan sat duge &
day c6 M, > 6,5 chi tap trung doc theo dirt gdy Son
La (2:tran) va Dién Bien - Tinh Gia (1 tran), cic
dat gly con lai chi quan sat thay dong dat nhd hon
6,0 nhung nguy co dong ddt manh & day khong thé
noi 13 thap duogc. Két qua nghién ciru clia chiing toi
cho thdy trang thai img sust v Trai D4t ciing nhu
nguy co dong d4t trong cing mot he théng dit giy
12 khong déng nhat.

4. Sir dung tu lieu vién thim trong danh gia
nguy hiém dong dat, dac biet 1 khao sat mat do
lineamen theo chiéu sau nhdm nghién ctu trang
thai g sudt vo Trai Dat 14 c6 ¢ nghia thuc tién va
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hiéu qua. Hudng nghién ciru ndy co6 thé 4p dung
cho nhiéu ving lanh thé khac nhau.
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SUMMARY

Lineament density analysis and stress partern of the
crust in North-Western region of Vietnam

The study aims to examine how remote
sensing data can be used to study the stress
pattern of the Crust. The location of epicentres
along the deep faults distributed in the region drew
the author’s attention to the analysis of lineaments
derived through visual interpretation of Landsat
Thematic Mapper images. The study focused in a
case study of North-Western - the highest seismic
region in Vietnam. Processing and analysing all
the data have been conducted with the PC GIS
softwares as ARC/INFO 35 and ILWIS 2.0
(Integrated Land and Water Information System).
Lineament density analysis was performed with the
grids of various cell size which depend on the
depth of epicentres observed in the study area.
The effort was made to identify and analyze the
relationship between lineaments and seismicity
which is significant in seismic zoning. High
lineament  density  areas were  found
correspondingly with intensive seismicity. The
research provided the relevant information on
tectonic stress of the study area.
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