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PAC PIEM VECTO CAM UNG BIEN THIEN TU
HAI BEN DUT GAY SONG HONG

. MG PAU

Phuong phap vecto cam (g bién thién tir (goi
tat 12 cdm (ng tir) 4 dugc dé xudt va ang dung tir
nhitng nam 1960 - 1970 trong nghién ctru dia dién
9, 15, 17]. Uu diém clia phuong phip cam Gng tir
1a do sau nghién ciu lon nha str dung céc bién
thien trudng tir voi chu Ky tir vai phat dén vai gid
vi dic biét co hiéu qud trong viéc xéc dinh nhiing
dai di thuong c6 do din dién cao trong vo Trai Dat.
Nhing noi c¢o (i thuong do diin dién cao co thé lien
quan dén don,: dia nhigt, do tr hoa cha dit da, cac
qué trinh Kién tao hodc la cic thong tin vé dia chat,
dia vat 1y khéc.

Trong phuong phép cam {ng t, viec danh gia
cau tric din dién nhd sir dung ba thanh phin H, D
vi Z cha trudng tir bién thien. Chang duge sinh ra
phin chinh la do cic dong dién 50 cap trong dién
ly va tir quyén va mot phin khac do cac dong dién
thit cip duge cdm {ng trong cdc lUp din dién ©
trong long dat. Cudng do va do sau clia dong cam
@mg 12 ham phuy thuéc vio tdn s6 cta truong tir
bien thién c6 nguén gdc bén ngodi va do din dién
noi ¢6 dong cam ng. Nhitng vang tiép gldp cb do
din dién khac nhau s& lam xéo tron dong cam Ung
v sinh ra di thudng trong bién thién trudng t.
Muc dich ctia phuong phép 1a tim ra ban chét va
hinh thé ctia bt déng nhét do. Hién turong cam (ng
tir quan sit 18 1ang nhat doi voi cic bién ddi nhanh
¢6 chu ky tir vai phat dén vai gio mi da phin 14
nhitng nhiéu hinh vinh riéng Ié hode cac nhiéu trén
nén Dst cua bio tir. Khi xem xét cic dao dong
truedng tir co khodng chu ky nhu dd ndi trén ching
ta dic biet chil y dén bién thién thanh phan Z vind
rit nhay cdm vai bt dong nhat trong vé Trai Dat.

Khi quan sat nhiéu loan tir hinh vinh cling nhu
ciic nhiéu loan tit ¢6 chu ky vai phat dén vai'gio
trén nén Dst ctia bio tir ghi dugc dong thdi g Sapa
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TRUGONG QUANG HAO, VO THANH SON

v Phii Thuy chiing toi nhan thay nhiéu loan tir clia '
thanh phin Z c6 cing ¢ vé bién do nhung vé pha
thi luon ludn nguge nhau. Trong khi d6 nhiéu loan
tir clia cic thanh phdn ndm ngang D(Y) va HX) &
hai tram nay khong c6 hién tuong ngugc pha nhu
d6i voi thanh phin Z. Trén hinh 1 ching toi bidu
dién bien thién tir ghi dong thoi ¢ Sapa, Xuan
Giao, Pho Rang va Ha Noi ghi dugce tr 9 gio dén
12 gid UT vao ngay 29-12-1989 nim hai bén dit
gily Song Hoéng. Ching ta thay khi vuot qua dut
gdy song Hong (tir Sapa, Xuln Giao qua Pho Rang,
Phu Thuy) bien thién thanh phidn Z bi déi dau
180°. Hién tuong tha vi do di dugc chiing toi khio
it vai nhimg két qud budc diu duge trinh biy
trong [2. 6, 12, 16]. Chiing toi dd dp dung phuong
phip vecto cam {mng tir cho cic bién thién tir ghi
dugc trén cic dm diém nam hai bén dint gy Song
Hoéng {hmh 2). Bii niy nhidm tong quan cdc dac
trung clia vecto cam (ng tir gop phdn viio khdo sit
cfu tritc dia dién clia dit gy Song Hong.

I OO SO PHUONG PHAP VECTO CAM UNG
BIEN THIEN TU

1) M7 tuong quan tuyén tinh gida bién thién
truong dj thuong thanh phin thing ding (Za) va
cic bién thién binh thuong cda cic thanh phin
ngang (Xn va Yn)

Cic bién thién nhanh cla truong dia tr chiu
nhitng thay d6i nho lién tuc voi duong sl cua
ching c6 xu hudng nam trong mot mat phing xéc
dinh. noi chung chiing 1a khic nhau ddi vai cic dia
diém khic nhau [9]. Mat phiang ndy con goi 1a mit
phdn" "thich hop" Parkinson [8]. S& di c6 hién
tugng nhu vay vi bien déi cua do din dién theo
_phuong ngang s& lim cho duong sirc cla trugng tir
bién thien udn quanh vat din ¢ do dan dién tot
hon [10]. Do viy gin chd tiép gidp clia hai vat din
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Hinh 2. So d6 phan bs cic vecto cam Gng tir va kénh din dién doc theo dirt gdy Song Hong

xu huéng phing cta trudng tir b bién dang. & gin
ché thay déi dot ngot clia do din theo phuong
ngang, thanh phdn thang ding cua truong tir sé

bién d6i twong quan véi thanh phdn nim ngang,
song song Vvdi gradient ctia d6 din dién [10]. Vecto
phip tuyén n v&i mat phang "thich hop" chi vé
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phia c6 do din dien cao (hinkh 3). Nhung trén ban
dé & nhitng noi do bién thien tir ngudi ta biéu dién
cac vecto cam (g tir cd phuong theo h1nh chiéu
cla vecto phap tuyén n lén mit phang nim ngang,
con chiéu dai ctia né 14 ti 1& cia thanh phin thing
ding véi thanh phdn ndm ngang.

Mat phang "thich hop" Parkinson

Mt dat

Vat thé cb do
dan dién cao

Budng stfc
trudng tir tle thoi

Hinh 3. Biéu dé gdn vat din ¢6 do din dién cao
8h - bién thién thanh phan H, 8z - bién thién thanh
phan Z, 5f - bién thién trudng tir toan phdn, Mat
phantT 'thich hop" chita vecto bién d6i nhanh ctia
truong tr, n - vecto phip tuyén voi mat phcm‘Y
“thich hop" huéng vé vat thé co do din dién cao.

Duéi day trinh bdy phuong phap vecto cam (g
tir dura trén méi tuong quan tuyén tinh giita bién thien
thanh phin Z va cic thanh phdn nim ngang X(H) va
Y(D) trén co sd (g dung phuong phap ham chuyén
vio bii toin cdm &ng bién thien tir [15]. Ching ta
hinh dung m6t mo hinh sau |5] :

a) Truong tir quan sat & bat cir mot diém ndo
c6 thé dugc coi 1 téng cta trudng binh thuong Hn
va mot truong di thuong Hia. Con truong binh
thudng lai dueoc dinh nghia 13 tong cua phdn dong
gop do nguén truong bén ngodi cong voi phin
trudng bén trong cla cau tric dia dien mot chiéu
cua toan khu vuc. Trudng di thuong Hia dugc coi
14 do cdu trGc din dién khong phai mot chiéu va co
ngudn gdc bén trong.

b) Bién thién thai gian cla truong di thudng co
thé dugc coi 1a tdng cua tich chap gitta cic thanh
phin cia truong binh thudng vai cac ham dip (mg
cla cic tin hiéu vdo. Nhu thé, trong mién tdn s6
tdn tai moi twong quan tuyén tinh giita bién doi
Fourier cia cic thanh phidn trudng dj thudng va
céc thanh phdn cia truong binh thudng.

¢) Trudng binh thuong duge coi 1a dong nhat
va ¢6 chiéu dai budc song khong ddi.
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Duéi nhimg diéu kién nhu thé cic bién ddi
Fourier cta truong binh thudng va trudng di thudng
¢ thé duoc lien két voi nhau bing mot ma tran cam
ing W(T) :

Hia = W(T) Hn 1)

T 14 chu ky cla trudng bién thién tir.

Phuong trinh trén c6 thé viét cho cac thanh
phin (X, Y, Z) cla trudng tir nhu sau

Xia = Wxx Xn + Wxy Yn + Wxz Zn 2)
Yia = Wyx Xn + Wyy Yn + Wyz Zn 3)
Zia=Wzx Xn + Wzy Yn + Wzz Zn (€))

Trong d6 tdt cd cic dai lugng déu phu thudc
chu ky.

R6 rang d€ gidi cac phuong trinh (2), (3), (4)
dsi voi cic thanh phén cla ma tran W cén thiét
phai danh gia duoc trudng binh thuong Xn,Yn, Zn.
Trong phuong phap vecto cam {ng tir cin quan
tam dén viéc gidi phuong trinh (4).

d) Cac thanh phdn ctia phép bien déi Fourier &
mot chu ky ndo d6 dugc chon d€ tinh cic ham chuyén
cho trudng thiang dimg (Wzx, Wzy) thé hien moi
twong quan tuyén tinh giita trudng thiang dirng cla
trudng di thudng va cic thanh phan nim ngang cla
trudng gay cam ng (Xn,Yn) dugc dinh gii theo
Gough va Ingham [5] va Parkinson [10] nhur sau :

Za=Wzx Xn+ Wzy Yn+ 8 %)

Cic ham chuyén dugc danh gia voi hai gia thiét
dua vdo cic quan sat thuc t€. Mot 13 trudng quan
sat Z o mbi mot vi tri dugc coi 1a Za vi trudng Zn
nhod so voi Za (Za = Z), hai 1a phan di thuong cla
trudng nim ngang Xia < Xn va Yia < Yn. Do viy
& 12 sai s biéu hién phidn khong tuong quan cia
trudng thing dimg Zn voi Xn va Yn.

Phuong trinh trén thudng dugce viet dudi dang
don gidn cho s6 lieu quan sat vé bién thien ¢ mot
tram dia b : H, D, Z (theo ky hiéu truyén thong) :

Z= AH+BD+3 6)

Nhiing nghién cru cta cic tic gid trong [3]
ciing khang dinh m&i quan hé tuyén tinh gitra thanh
phén thang ditng Z v6i cic thianh phin H va D.

Cic hing s6 A va B Ia nhiing s6 phirc va ching
phu thudc vao ciu tric do din dia dién va tin s0 ;
con Z, H, D la nhitng gia tri bién ddi Fourier cua



bién thién tir thing dtng Z, phuong bic H, va
phuong dong D, & mot tdn s6 nhat dinh nao do.
Tiép theo ching ta cdn xac dinh cic he s6 A, B
theo phuong phap binh phuong t6i thiéu.

Néu phin thuc va phén do cha A va B duge ky
hiéu 13 Ag , Ar, Br va By thi bién do cia céc vecto
thuc Gg va do Gy va phuong 0 va 6, dugc tinh :

IGrl = (A" + B)'? , g = tan '(Bg /Ar)  (7)
IGi| = (A7 + B)'? , 8, = tan (B, /A) ®)

Theo Parkinson [9] néu chiing ta biéu dién trén
he toa do vuong goc, A hudng vé phia nam, B
huéng vé phia tay thi vecto cam ng vé dugc s&
hudng vé phia vat thé c6 do dan dién cao ma & do
dong dién cam trng duoc tang lén manh hon (hinh
4). Do dai cla cic vecto niy phu thudc vao cudng
do cua ciac dong dién cdm Ung, cho nén cic vecto
cam (g s& cho mot so thong tin vé dong cam ing
va cdu tric dan dién § vi tri do bién thién .
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Hinh 4. Minh hoa cich v& vecto cam ang tir
theo Ava B

2) Pic diém vé hudng cia vecto cam ting thuc
Gy va do G trong moi truong hai chiéu

Trong trudng hop ndy cic vecto cadm ung thuc
Gr 0 hai bén di thuong chi va déu chi vé mot
phuong & tat cd cac tdn s6 [3]. Phuong cla vecto
40 G; phu thudc vao do sau cla vat thé va khi tin
s6 gidm c6 thé thay déi theo hudng nguoc lai. Gia
tri 16n clia cla vecto 4o ¢6 thé 1a do su cdm ing
riéng bén trong vat din hoac 1a do dnh hudng cla
cac 16p din dién g dudi sau [3].

Cic quan he tuong tu nhu thé cling dugc quan
sat trong mo hinh c6 d6i xtrng truc. Cic vecto cidm

{rng thuc va do dinh hudng vao tam cla vat din. Su
bat ding hudng clia moi trudng s& lam thien lech
mirc do ciing phuong cla cic vecto cam Gng. Goc
gitta vecto thuc va vecto do 1a s6 do danh gid mirc
do bat d&i ximg clia moi trudng.

3) Srr phu thudc vao tan so cia Gy va G; trong
moi truong hai chiéu

Khi nghién ciru su phu thudc vao tin s6 cla cic
vecto cho trudng hop céu tric hai chiéu Chen va
Fung [4] d4 ching minh ¢6 sy ton tai mot chu ky
dac trung T, ma tai d6 d¢ 16n cua cic vecto cam
ing thuc dat gia tri 16n nhét. Khi qua chu ky do,
vecto 4o ¢d su thay ddi huong 180°.

Hon nira, n€u biét chu ky T, ¢ thé danh gia
dugc do dan dién doc G (G = 6Q, Simen.m), duogc
xéc dinh bing tich ciia do din (o, Simen.m) va tiét
dién mat cit ngang (Q = h*L ,tinh ra m%) ctia vat
thé c6 di thuong do dn dién theo cong thirc thuc
nghié¢m do Rotkityansky [14] dvara :

G = 5x104x(T,)"? ©)

g day T, tinh bing giay, G tinh bing Simen.m (ddi
vOi cdu tric hai chiéu, h va L 12 bé ddy va bé rong
cla bing di thuong dong dién).

Khi xét anh hudng ctia dai duong trong bai toan
cam (g tur, cac thi tyc giai tich va s6 di dugc phat
trién d€ nghién cttu anh hudng hiu Gng bd cla
dong cdm tng trong ban mong din dien. Su phu
thudc vao tdn s6 cta Gy va G doi voi nhitng vi tri
d xa bd cta ban méng ciing duge xét dén. Cic tom
tit trong [13] vé dic trung tdn s6 cla cac hiéu img
cam {ng chi ra ring trén dai chu ky tir 100 - 10.000
gidy, khi chu ky tang lén, do 16n cla vecto thuc c6
xu hudng gidm con do 16n cla vecto o cod xu
huong tang. Khi chu ky vuogt qua 1.000 giay sé
xudt hién mot dic trung tdn so tiém can, 1a ham
cua khoang cach dén ria clia ban mdng dan dién.

Hién tugng chong chét cic hiéu rng cam {mg
lien quan dén mot vai ciu triic sau trong vé Trii
Pat hoic trong Manti ¢6 thé 1am bién dang clia dap
{rng tdn s6 do cdu trac hai chiéu ¢ gan mat dat. Tuy
nhién vé thuc &€ khong thé nio co thé tach biét
dugc cac di thuong sau hay bé mat bing hinh dang
cla d6 thi phu thuoc tdn s6 clia bien do hoic pha
da quan sat dugce [14].

4) Pinh gia dinh luong cda vat din hai chiéu

Theo Reddy va Arora [13], su bién ddi do 16n
clia vecto cam Ung thuc trong khong gian chira
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dung thong tin vé& d6 siu va bé rong cla vat din.
Vi tri cyc dai va cuc tiéu cla bién thién Z cho phép
danh gid gin ding do sau cta tdm dong tuong
duong, thudng 13 tuong ing v&i dinh cha vat din.
Mot tdm dong thuc té€ hon c6 bé rong nao d6 co thé
dugc ch4p nhan. Trudng tir thing ding (Z) do tdm
dong méng dong nhat & do sau "z" km va nira bé
rong "d"” km di dugc Kirkwood, Hutton va Sik [7]
dua ra cong thire tinh sau :

A X]n{(x—d)z+zz}

= 10
2xd (x+d)2+z2 oY

0 day A 1a cudng do dong dien, x 14 khodng cich
tr dudng trung tam cua tam dong. Dic diém cla
mo hinh 13 khai thic phén di thuong bién thién cla
thanh phin Z gay ra do di thudng cla vat din vé
do din dién. Vi tri cuc dai va cuc tiéu clia thanh
phin Z & nhiéu chu ky khac nhau cho phép danh
gid duge gin ding do sau cua dong dién tuong
duong, thuong 1A tuong (ng v&i mit trén cha vat
din. Mo hinh nay di duogc img dung d€ minh gidi
s0 lieu bién thién tr vdi chu ky tir 5-30 phiit do gin
dit gdy Great Glen O bic Scotland. M6 hinh cho
phép danh gia dugc khodng bign déi bé rong va
khodng bién ddi theo do siu cla cla tdm dong ton
tai trong dat gly. Arora va Singh [1], Redy va
Arora [13] ciing d3 Gng dung mo hinh nay dé
nghién clru c6 két qua cac di thuong do dan dien
c6 lien quan dén hoat dong dong dat & An Do.

Dudi day ching toi s€ trinh bdy co s dit lieu
bién thien tir duge sir dung lam tai lieu nghién citu ;
nhitng dic diém cla cic vecto cam {ng tr sau khi
xUr Iy tai liéu, minh gidi dinh tinh va dinh luong
cic két qua nhan duoc.

III. CO SO SO LIEU

Dua trén s6 ligu ghi bién thién trudng dia tir
hai bén dat gdy Song Hong (hinh 2) : Sapa, Xuan
Giao, Phd Rang, thi xa Yen Bii, Hoa Binh, Chua
Tram, Phi Thuy (Ha noi), Bic Giang, 1am trudng
Viét Hung, dé xay dung cic vecto cam (g tir theo
phuong phap cla Parkinson [9].

"Thiét bi dat & cic diém do va dai Sapa 13 tram
MBC ctia Lien X6 cii, con & dai Pha Thuy 1a tram
ghi s6 INTER MAGNET. Cic bang ghi vao nhitng
gid ¢ nhiéu loan trudng tir duge s6 hod st dung
chuong trinh MAPINFOR.
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Ching t6i da sir dung cic bang ghi bién thién
truong tir vao ba thdi gian khic nhau tai cic dia
diém (hinh 2) cu thé nhu sau :

- Thang 12/1989 va 1/1990 tai Sapa, Xuan
Giao, Ph6 Rang va thi xa Yen Bai.

- Tur thang 6 dén thang 8 nam 1996 tai Hoa Binh,
Chua Trdm, Bic Giang va Ha Noi (Pha Thuy).

- Thang 10 nam 1999 tai thi xa Yén Bai va lam
truong Viét Hung.

Trén co sO s6 ligu thu thap, ching toi dd chon
dugc cic ngdy co dic trung bién thién tir thé hién
1o trén ¢d 3 thanh phdn (hinh 1) véi chu ky tir 400
dén 800 phit. Trén tuyén Sapa, Xuan Giao - S
ngdy, tuyén Hod Binh - Bic Giang - 6 ngay, tuyén
thi xa Yen Bai - lam truong Viet Hung - 6 ngdy
duge chon. Ching toi s6 hoa cic dudng ghi bién
thién tr d3 chon va tién hanh tinh toan bién ddi
Fourier. Tiép d6 A vi B bao g6ém cic gia tri thuc
vd do dugc xic dinh bing phuwong phap binh
phuong t6i thiéu & nhitng chu ky khéac nhau. Sau
d6 chang toi dua vao cic gia tri A va B dé vé cic

* vecto thuc va 4o cho nhitng chu ky khic nhau

trong khodng tir 16 dén 128 phat.

IV. PHAN TICH KET QUA

Trén hinh 2 ching t6i biéu dién khai quat hudng
chinh ctia cic vecto cdm (ng trén timg diém khao
sat, thé hién su t6n tai mot kénh din dién t6t doc
theo dirt gy Song Hong. Tuy nhién trén timg khu
vuc hudng cla cac vecto biéu hién mot khac, do vay
chiing to6i s& trinh by chi ti€t hon dudi day mot so
cic dic trung cla vecto cam Gng tir cho timg viing.

Chang ta xem cac két qua khio sét cho timg khu
vuc theo trinh tur sy phu thudc cla huéng vecto theo
chuky trudng tir bién thiéen, gia tri do 16n clia cac mii
tén thuc Gr va 4o Gi tai cic chu ky va do din dién doc
G theo chu ky dic trung Tc, va cudi cing 13 mo
hinh don gidn vé kénh din dién tai khu vuc khdo sat.

Trén hinh 5 biéu dién cic vecto cidm (ng thuc
va 4o tai cic chu ky 85 phat, 48 phit va 40 phit tai
Sapa, Xuan Giao, Phd Rang va Phii Thuy theo s&
liéu ghi bién thién tir vao thang 12 nam 1989. Tai
Sapa va Xuan Giao cic vecto cam ing thuc co
huéng chi vé phia song Héng, con tai Pho Rang
vd Ha Noi chang c6 hudng nguoc lai nhung cling
déu chi vé phia song Héng. Cic vecto cam Gng do
0 Sapa va Xuan Giao tai cic chu ky niy gin nhu
cung hudng véi cic vecto cam tng thue. Tai Pho



Vecto thuc

Vecto 3o
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Hinh 5. Cic vecto cam (ng thyc va do tai Sapa (1), Xuan Giao (2), Pho Rang (3) va Phi Thuy (4)
theo s6 lieu thang 12 nam 1989

Réang & chu ky 48 phat va 40 phit cic vecto cdm
g do ciing c¢6 hudng gin véi hudng clia vecto
cam ung thuc. Ngoai trir tai Phé Rang (& chu ky
85 phit) vecto do ¢6 hudng chi vé song Chdy. Nhur
vy qua cic vecto cam (ng thuc ching ta c6 thé
thdy su ton tai mot ddi di thudng c6 do din dién
cao G ving song Hong (lién quan dén dirt gly Song
Hong) thé hién rd nhat trén doan Sapa (Lio Cai)
dén Xuan Giao va Phd Rang. Hién tuong vecto
cam Ung do tai Ha Noi ¢6 hudng Tay Bic - Dong

Nam, khong huéng thang vé song Hong ¢6 18 14 do
tdng trdm tich khu vuc ndy kha diy nén viec tao
thanh keénh dén dién tai dit gy Seng Héng khong
dugc tap trung rd rét nhu & khu vuc thuong luu.
Ching ta hay xét k§ hon vé hutng cla cic vecto
cam dng tai khu vuc ha luu song Hong qua taj lieu
bién thién tr ghi duoc vao thang 6 va 7 nam 1996.
Trén hinh 6 biéu dién cic vecto cam (ng thuc va
d0 & cac chu ky 128 phat, 85 phat, 48 phat va 20
phit tai Bic Giang, Phi Thuy, Chia Tram va Hoa
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Hinh 6. Cic vecto cam tng thuc va 4o tai Bic Giang, Phil Thuy, Chia Trim va Hod Binh
theo s lieu thang 6 va thang 7 nam 1996

Binh. Qua hinh vé nay chiing ta thdy tai Bic Giang,
Ha Noi, Chiia Trim céc vecto cam tng thuc déu
hudng vé phia tay nam ; rieng tai Hoa Binh & chu
ky dudi 85 phit cac vecto cam ing thuc c6 hudng
nam - tdy nam, con & chu ky 20 phat thi vecto cim
{mg thuc c6 hudng nam - dong nam. Mat khéc cac
vecto cam (ng 4o & Hoa Binh va Chiia Trdm c6 su
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thay d6i vé huéng rat khac biét so v&i Ha Noi va
Béc Giang. Xét ky hon ta thdy tai Hod Binh & chu
ky 128 phit, cac vecto cdm (g 4o hudng vé phia
tay, sang dén chu ky 48 phat no lai quay ve huong
nam, nhung & chu ky 20 phit vecto 4o lai quay vé
hudng bic - dong bic, gdn nhu nguge voi hudng
clia nd & chu ky 48 phit. Dya vio sy thay déi



huong cla cac vecto thuc va 4o va do 16n cla
chiing ¢ cac dia diém khdo st theo chu ky trong
[16] da phat hien Hoa binh va Chia Trdm nim trén
ving ¢ cdu tric dia chét rat phirc tap so voi Ha
Noi va Béic Giang khi qua chu ky 85 va 20 phit.

Mot vai dinh gid cic thong so dia dién trén
dit gy Song Hong

Trén hinh 7 thé hién su phu thuoc cla do 16n
vecto thuc vao chu ky, tir d6 c6 thé danh gia duoc
chu ky cuc dai va tinh dugc do dan dién doc G cla
vat dén tai cac diém khdo st theo cong thirc thuc
nghiém cta Rokityansky [14] (bdng I trinh bdy
nhitng két qud nay). i

Bdng 1. ®6 dan dién doc G tai mdt sé nai

Tram Tc (phat) G (Simen.m)
Sapa 47 6,9 x 10°
Xuan Giao 48 7.0 x 10°
Phd Rang 40 5,7 x 10°
Yen Bai 40 57x10%
Ha Noi 28 3,7 x 10°

Trong bing ndy do din dién doc G & Sapa va
Xuan Giao c6 cling ¢ va I6n nhat, con ¢ Ha Noi
do din dieén doc nho nhat. Trudc day trong cong
trinh [2] chi voi s6 lieu bién thién tir & Sapa va Yeén
Béi budc ddu ching t6i d3 dénh gid do din dieén
doc G & viing ndy ¢& 10’ Simen.m, tirc cing ¢d vdi
nhitng dinh gii do din dien doc & bang trén.

Ap dung mo hinh tdm dong mdng nhy da trinh
bdy trong cong thirc (10), v&i 6 lieu bién thién tir
tai Hoa Binh, Chua Trdm, Pha Thuy va Bic Giang ;
chiing toi di xé4c dinh dugc tém dong mong dong
nhat c6 do sau 16,2 km v&i bé rong 24 km va
dudng trung tam cla né nim cich Chua Trom
khodng 18 km vé phia Hod Binh [16]. K&t qud
danh gi4 so bo bing mo hinh gua s6 lieu bién thien
tir tai Sapa, Xuan Giao, Pho Rang va Pha Thuy ;
cling da cho thdy tai dat gy Song Héng kénh din
dién c6 dién trd sut kha nho, khodng 1,5 Qm véi
bé rong chung 10 km & do sau khoang 10 - 20 km
[6]. Tuy nhién trén day chi 13 danh gi4 rat tho vi
con rdt it s6 lieu. Hon nita s6 lieu do bién thién tir
tai thi xa Yén Bai va lam truong Viét Hung cho
thdy viing din dién cao & khu vuc ndy con cb thé
md rong vé phia Nghia Lo.

Trén hinh 2 va 8 biéu dién cic vecto cdm Ung
thuc tai hai dia diém néi trén. Chiing ta thdy cac
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Hinh 7. Su bién déi do 16n cla cic vecto cam
tng thuc theo chu ky tai Sapa, Xuan Giao, Pho
Rang va Ha Noi

vecto thuc phdn 16n chi vé phia tay nam trén ci hai
dia diém tirc 1a vé phia Nghia Lo. Nhu vay ving ¢
do din dien 1on c6 thé md rong qua lam trudng
Viet Hung. Cac két qud moi ndy cla chiing toi co
phdn nio phi hgp vai két qua khdo sit clia VAN
NGOC PHAM va nhitng ngudi khac [11] theo mot
tuyén do tir telua tr Tuyén Quang dén thi xd Yeén
Bai vuot song Hong vé gdn dén thi x3 Nghia Lo,
trong d6 da phét hién ra ring du6i ving nim o
phia Tay Nam thi xd Yén Bii, trong doan kéo dai
cua khéi Fansipan, dién trd suat cuc ky thap, cd 3-
5 Qm, dic biet & dudi do sau 15 - 25 km c6 kha
nang 13 16p dudi vé Trai Dat.

KET LUAN

Nhu vay tir hudng cia cic vecto cam Gng tir duogc
x4y dung tai cAc dia di€ém dit miy tu ghi bién thién
tir ndm & hai phia clia Song Hong c6 thé phat hien
ra dai di thuong c6 do din dién cao tdn tai doc theo
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Bi¢n d6i clia Vecto cam dng 1 lg‘doi Lam tning Viet Hung
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Hinh 8. Su bién d6i hudng cla cic vecto cam tng
tir thue tai Viet Hung va Yén Bai theo chu ky bién
thien trudng tir (s6 lieu thang 10 nam 1999)

doc theo d&i dat gdy Song Hoéng. Tai Yén Béi va
lam trudng Viet Hung ving ¢6 do din dién cao ndy
¢o xu hudng md rong vé phia Nghia Lo. Tai khu
vuc Ha Noi, Choa Tram déi di thudng c6 do dan
dién cao nay ciing dugec md rong ra.

Do din dien doc G cua dai dj thuong do dan dien
nay la khong déng nhat (bang 1) doc theo ddi dit
gdy Song Hong - diéu nay khing dinh tinh phirc tap
vé mit dia chit kiéh tao clia doi dat gdy Song Hong.

Budc diu ap dung phuong phip cam img tir
trén co 3 6 lieu cla cic diém do bién thien tr &
Sapa, Xuan Giao, Phé Rang va Ha Noi nam 1989 -
1990 ; va tai Hoa Binh, Chua Tram, Ha Noi va Bic
Giang nam 1996, v6i cic mo hinh don gian, cic
tc gia di tinh toan duge dai di thuong cé do din
dien cao tai ving Xuan Giao, Phé Rang ¢ do sau
khoang 10 - 20 km v&i bé rong 10 km ; con @ vang
Hoa Binh, Chiia Trim, Ha Noi nd nim & do siu
khodng 16 km va&i bé rong 24 km.
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Su phu thugc vao tdn sO cua cac dic trung
vecto cam (ng tir nhu huong va do 16n cla ching,
vecto thuc va 4o 1 nhiing dic trung mang y nghia
vat 1y cdn dugc khai théc vdi viec phan tich nhiéu
s6 lieu hon nita. Dac biét cdn thiét phéi ti€n hanh
dat thém mot s3 tram ghi bién thién tir tam thai &
hai phia clia song Hong dé c6 duge mot tap hop s6
liéu hoan chinh hon, phuc vu tot hon cho viéc
nghién ctu ap dung phuong phép cam (g tir.

Ldi cam an : Cong trinh dugc hoan thanh véi
sur hé trg kinh phi ctia Hoi déng Khoa hoc tu nhién.
Cac tac gia chan thanh cdm on Gs TsKh Nguyén
Thi Kim Thoa, da gitip d&, tao diéu kién thuc hién
dé tai. Cam on Gs Ts B.R. Arora di cung cip
chuong trinh tinh vecto cdm Gng bi€n thién tir va
thuc hién md hinh di thuong do din dién trén s6
lieu Sapa, Xuan Giao, Phé Rang va Phit Thuy. Cdm
on Ks Tran Thi Kiéu Hoa d3 gidp dd trong viéc
tinh toan va trinh by mot s6 két qua cta dé tai.
Cam on ky thuat vien Truong The¢ Hiang da tham
gia trong viéc thu thap tai liéu bién thien tr tai thi
x4 Yen Bai va lam trudng Viet Hung nam 1999.
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SUMMARY

The features of geomagnetic induction arrows at two
sides of Red River fault

The concept of induction method was original
introduced by Parkinson (1959), and independently by
Wiese (1962) and is now used largely in the world.
This method is very effective in the determination the
canals having high electric conductivity in the Earth.

In observing the variation of bay-like fluctuations
having period about ten minutes to some hours in the
territory of Vietnam the authors found difference in the
variations of components Z at Phuthuy (Hanoi) and at
Sapa : they are always in the opposite phases. The
phase opposition in the variation of components Z
occurred even at Xuangiao and Phorang which are
not far from each other on the two sides of the Red
River while the variation of components H and D are
almost similar.

By following the direction of magnetic induction
arrows, the regions of high electrical conductivity at
the faults of Red River can be detected.

The longitudinal conductivity G (product of
conductivity and cross sectional area) of the anomalous
body by using the empirical relation given by
Rokityansky (1982) at Sapa, Xuan Giao, Pho Rang,
Yen Bai, Viet Hung, Phu Thuy, Chua Tram and Hoa
Binh are estimated.

Spatial decay pattern of the transfer functions
contains information on the width and the depth of the
involved conductive body. The position of maximum
and minimum vertical field allow to approximate the
depth of equivalent line current, often corresponding
to the top of conductor. More realistic current path with
certain width can be approximated as uniform sheet
current of half width ‘d" km placed at depth of 'z’ km
(Kirkwood et al., 1981). The results of current sheet
modelling suggests that the top of the anomalous
body is in the depth 16.2 km with the width 24 km;
which its centre line is far from Chua Tram about 18
km and laid at Hoa Binh side. And in the region
between Xuan Giao and Pho Rang there is the 2-D
anomalous body in the depth 10 km with the
resistively here is about 1.25 Q.m.
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