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CAC KHOA HOC VE TRAI DAT

DAC o161'r vEcro cA\4 LING eIff{ 1HGX rU
HAI nEx DuT cAv sOxc n'dxc

t. rrlO PAU

Phuong ph6p vecto cim 0ng bidn thiOn ti (goi

t6t la crim fng tir) d6 dtloc dd xudt vi (lng dung tu

nhfrng

[e, ls,
li d0
thi0n t

dia vAt l!' kh6t .

Trong phuong ph6p cdrn fng ttr, viCc d6nh gia

cdu trrlc dAn diOrl nho sri dung ba thdrrh phAn H, D

viZ cira trudrrg tn bierr thi€n. Chirng duoc sinh ra

noi c6 dong cirn irng. Nhfirrg ving tiOp gi6p c6 d0

ddn di6n khdc nhau sE lim x6o tron dong ciim irng

ndrr Dst cua llio tn. Khi xern x6t c6c dao dOng

trudng tu c6 khoting chu ky nhLr dI n6i trcn ch[rng

ta dlc biet chir !' dch bierr thien thinh phdn Zv\ t'to

l.a't 
'.thoy 

cinr voi brit ddng nhdt trong v6 TrAiDdt'

s6t nhicu loan tu hinh vinh cing nhu

at tir c6 chu k! vdi Ph0t dch vni'gio
cila bio tu ghi duoc d6ng thoi 6 SaPa
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TRUoNG QUA{G HAO, V0 THA{H SoN

vi Pht Thuy chirng tOi nhAn thdy nhi0u loan tu cila

cr)ng cd vd biOn d0 nhung vd Pha

oc trhau. Trong khi d6 nhiou loarl

Phdn nem ngang D(\) vd H(X) d

hai tram niy khOng c6 hiOn tuong ngudc pha nhu

Adl vOi tnann pndn Z. TrEn hinh I chtng tOi bidu

di6n bieh thiOn tu ghi d6ng thdi 6 Sapa, XuAn

Giao, Pho Rdng vi HA Noi ghi duoc tt 9 gid dcn

II. co sd PHuo\9 PHAP VECTO CAM tNG
BIE$ THIEN TU

1) M6'i tuong quan tulch tinh gita bi€n thi6n

lruing d! thubng thinh phn'n thtlng d(mg (Za) vti

cic bi€'n thi€n binh thudng cia cic thinh phin
ngang (Xn vi Yn)

C6c bidn thiOn nhanh cria truong dia tu chiu

phing "thi . Sd dT c6 hiOn

tuong nhu O dAn dion theo

.phuong ng tc cua truong tir

6ieh ttiicn do dAn dien tdt

hon [01. Do vxy gArr ch6 tidp giirp cija hai vAt dAn
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Hitth I . C6c duong ghi bicn thiOn tu.tai Sapa, XuAn Giao, PhO Rdng vi Phir Thuy ngiy 29- t2-1989

xu hudng phing cria trudng tir bi biar dang. d gdn bicn ddi tudng quan v6i thinh phdn n6m ngang,
ch5 thay deii dot ngot cria d0 din theo phuong songsongvdigradientcriad0ddndien[10].Vecto
ngang, thdnh phdn thing d0ng ciia trudng tu sE phlp tuydn n v6i mdt phing "thich hgp" chi vd

12Ur I 12UT 9

Llitlt 2. So d6 phan bo c6c vecto ciirn 0ng ti vd kOnh dAn diOn doc rheo drit gAy Song Hdng
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phia c6 dO dAn di€n cao (hinh 3). Nhung trOn bin
dd 6 nhftng noi do bidn thien u ngudi ta bidu di6n

c6c vecto cdm hinh chidu

ciia vecto ph6p nim ngang,

con chidu dii c phdn thang

dung v6i thdnh phAn nam ngang.

Hinh 3. Bidu d6 gdn vAt ddn c6 d0 dAn diOn cao

6h - bidn thi€n thinh phdn H, 6z - bidn thi€n thinh
phAn Z, 6f - bidn phdn, Mat
phing "thich hgp" i nhanh ciia
iruong tri, n - ve mlt phing
"thich hgp" huong vd vAt thd c6 dO dAn dicn cao.

Dudi day trinh bdy phuong ph6p vecto cim ring

ti duatrcn m6ituong quan tuy€h tinh gifia biOn thiOn

thArrh phdn Zvdc/ac thdnh phdn nim ngang X(H) vd

Y(D) tren co sii fng dung phuong phdp h)rn chuydn
vio b)i toirn ciim rlrng biOir thiOn tu [5]. Chirng ta

hinh dung nrOt nrO hinh sau [5] :

a) Truong tu quan s6t 6 bat c[r mOt diern ndo

c6 thd duoc coi lA tdng ciia trrrong binh thuong Hn
vi mot tnrong di thudng Hia. Con trudrrg binh
thudng lai drroc dinh nghia ld tting ctia phAn d6ng
g6p do ngudn trudng bOn ngo)i cOng vdi phdn

trudng b€n trong cria cdu trirc dia diOn mOt chidu
cua toin khu vuc. Trudng di thuong Hia duoc coi
li do ciu trtc d6n di€n khOng phrii mot chidu vd c6
ngudn goc b6n trong.

b) Bieh thi6n thdi gian ciia trudng di thudng c6

thd duoc coi ld tting cria tich chAp gita c6c thdnh
phdn cria trudng binh thudng v1i c\c hirn d6p ftng
ciia clc tin hiOu vlo. Nhu the, trong nridn tAn sd

tdn tai moi tuong quan tuyOir tinh gifa bidrr deii

Fourier ciia circ thlnh phdn trudng di thudng vi
cAc thinh phdn cria ffudng binh thudng.

c) Truong binh thuong duoc coi li ddng nhit
vd c6 chidu dii budc s6ng kh6ng d(ii.
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Drr6i nh0ng didu kiOn nhu thd cic bicn d(ii
Fourier ciia trutdng binh thucrng vd trudng di thuong
c6 thd duo. c li€n kdt v6i nhau bang mOt ma trAn cim
ring W(T) :

Hia = W(T) Hn (l)

T li chu k! ciia trudng bidrr thiOn tD.

Phuong trinh trcn c6 thd vidt cho cAc thAnh

phdn (X, Y,Z) cua trudng tu nhu sau :

Xia = Wxx Xn + Wxy Yn+WxzZn (2)

Yia = Wyx )fu + Wyy Yn +'V,lyzZn (3)

Zia=Wzx Xn + Wzy Yn +WzzZn (4)

Trong d6 t{t ci c6c dai luong ddu phu thu6c

chu ky.

R6 rdng dd girii c6c phuong trinh (2), (3), (4)
doi vdi c6c thdnh phdn ciia ma trAn W cdn thi01

phrii d6nh gi6 duo. c trudng binh thudng Xn,Yn, Zn.
Trong phuong phap vecto cim fng tti cdn quan

tAm dOn viOc girii phuong trinh (4).

d) C6c thAnh phdn ctia ph6p bidn deji Fourier o
mOt chu ky nio d6 duoc chon dd tinh circ him chuyen

cho trudng thdng dfng (Wzx, Wzy) thd hicn moi
tuong quan tuy€h tinh gifa truong thing dung ctia

trudng di thuong vi c6c thinh phdn n5m ngang ciia
trudng gAy cim ftng (Xn,Yn) duo.c dlnh gil theo

Gough vi Ingham [5] vi Parkinson il01 nhu sau :

Za='Wzx Xn + Wzy Yn + 5 (5)

C6c him chuydn duoc diurh gi6 vdi hai giri thiei
dua vio c6c quan s6t thuc te. MOt ld truong quan

sit Z 6 m5i mot vi tri duo. c coi li Za vi trudng Zn
nh6 so v1iZa (Za=Z), hai ld phdn di thudng ctia

trudng nim ngang Xia << Xn vd Yia << Yn. Do vdy

5 li sai so bidu hiOn phdn khOng tuong quan ciia
trudng thing tl0ng Zn v6i Xn vI Yn.

Phuong trinh trOn thudng duoc vi€l dudi dang

don girin cho sd liOu quan slt vd biOn thion o rnOt

tram dia tu : H, D, Z (theo k! hicu truydn thong) :

Z= AH+BD+6 (6)

Nhflng nghi€n criu cila c|c t5.c giri trong [3 |

cfing khdng dinh moi quan h0 tuydn tinh gifra thAnh

phdn thdng dtngZv1i clc thdnh phdn H vi D.

C6c hing sO A vd B li nhlng sd phric vii ch0ng
phu thuOc vAo cdu trfic d0 dln dia dlOn vi tdn so ;

cdnZ, H, D le nhflng gi6 tri bidn ddi Fourier ciia



bidn thicn tt thdng dtug Z, phuong bic H, vi
phuong dOng D, 6 mOt tAn sd nhdt dinh ndo d6.

TiOp theo ch0ng ta cdn x6c dinh c6c hc sei A, B
theo phuong ph6p binh phuong tdi thidu.

Ndu phdn thuc vd phdn 6o cria A vd B duoc k!'
hiou ld An , Ar , Bp vd Br thi bien d0 cria c6c vecto
thuc Gp vi io G1 vd phuong 0p vd 01 duoc tinh :

lGpl = (Ap2 + B*t)'z , 0n = tan 
-'(B* /A*) (7)

lGll= (Ay2 +Br')to ,0r = tan 
-'(B,/R,) (8)

Theo Parkinson [9] ndu chirng ta bidu dien tren

he toa dO vuOng g6c, A hu6ng vd phia nam, B
hudng vd phia tay thi vecto ciim fng vE duoc sE

hudng vd phia vAt thd c6 do dAn diOn cao md o d6
dong diOn cdm rlng duoc tang lOn manh hon (hinh
4).DQ dAi cria c6c vecto niy phu thuOc v)o cudng
d0 ciia c6c ddng diOn ciim ring, cho Rcn c6c vecto
ciim 0ng sE cho m6t sd thong tin vd ddng cim frng
vi cdu trfic dAn di€n 6 vi tri do bidn thi€n ti.

Flinh 4. Minh hoa cdch vd vecto cdm ring tri
theo A vd B

2) D{c didn v€ hu6ng cia veclo cdnt ing thuc
Gp vi do G1 trong ntdi trudng hai chi€:u

Trong trudng hgp ndy cAc vecto cim fng thuc

Go 6 hai bon di thudng chi vd ddu chi vd mot
phuong 6 tttt cd, cAc tAn so [3]. Phuong ciia vecto
io Gr phU thuOc vdo d0 sau ciia vat thti vd khi tdn

sei giirn c6 thii thay dcii theo hudng nguoc lai. Gi6
tri ldn ciia ciia vecto rio c6 thd ld do su ciim fng
ri6ng b€n trong vat din hoac li do iinh huong cria

chc l6p dAn diOrr o dudi sau [31.

Circ cluan hO tuong tu nhu thO cUng duoc quan
sirt n'ong rn6 hinh c6 doi xirng truc. CAc vecto cim

0ng thuc vd rio dinh hrr6ng vio tAm ciia vAt dAn. Su
ba't ding hu6ng cria mOi truong s€ ldm thiOn lOch

mric d0 cing phuong ciia c6c vecto cdm ung. G6c
gifla vecto thuc vi vecto do li so do d6nh gi6 mric
do bdt dcii xfrng cria mOi trudng.

3) Syphu. thudc vio t6'n s6'cia Gp vi G1 trong
mdi trudrzg hai chidlu

Khi nghi€n cfu su phu thuoc vio tdn sd crla circ
vecto cho trudng hgp cau tnirc hai chidu Chen vi
Fung [4] dd chfng minh c6 su tdn tai mOt chu k]
ddc trung T" mi tai d6 d0 ldn ciia c6c vecto cim
0ng thuc dat gi6 tri ldn nh{t. Khi qua chu ky d6,
vecto 6o c6 su thay deii huong 180'.

Hon nfia, ndu biet chu ky T" c6 thd d6nh gi6
duoc tl6 d6n ali6n doc G (G = oQ, Simen.m), duoc
x6c dinh bdng tich ciia dO ddn (o, Simen.m) vd tiOt

diOn mat c6t ngang (Q = h*L ,tinh ra m2) ctia vat
thd c6 di thudng dO dAn diOn theo c6ng thric thuc
nghiOm do Rotkityansky [14] dua ra :

G = 5 x loa ,. (4 )t'' (9)

6 aay t. tinh bing giay, G tinh bang Simen.m (deii

vdi pAu tr0c hai chidu, h vd L ld bd ddy vA bd rOng

crla blng di thudng dong dicn).

Khi x6t rinh huong cila dai duor.rg trong bAi to1n
ciim ung ti, cAc thri tuc girii tich vd so di duo. c phit
tridn dd nghiOn criu iinh huong hiOu irng bd cua
ddng cim irng trong bln m6ng d5n di6n. Sq ph\r

thuOc vAo tAn sd ciia Gp vd G1 ddi vdi nhfing vi tri
6 xa bd cria biin m6ng cfing duoc x6t d€h. C6c tom
tit trong [3] vd dic trung tdn s0 ciia c6c hiOu frng
ciim ring chi ra ring trOn dei chu ky til 100 - 10.000
giay, khi chu ky tlng IOn. dO ldn cua vecto thuc c6
xu hudng giiim cdn do l6n ciia vecto rio c6 xu
hudng tang. Khi chu ky vuot qu6 1.000 giay sE

xudt hiOn mOt ddc trung tAn sd tiCm cAn, li hdm
cria khoring c6ch dOh ria cila brin m6ng dAn diOn.

HiCn tudng chdng chdt c6c hi0u ftng ciim fng
li0n quan d€n mOt vdi cdu trric sAu trong v6 Triii
Ddt hoic trong Manti c6 thd lirn bidn dang cua dip
ring tAn sd do cdu trric hai chidu 6 gdn rnat ddt. Tuy
nhi€n vd thuc td kh6ng thd nio c6 thc tach bier
duoc c6c di thudng sAu hay bd mlt bing hinh dang
crja dd th! phq thu6c tdn so ciia biOn dO hoic pha

dd quan sat dudc [14].

4) Dinh sii dinh luo.ng cia vit din hai chi6u

Theo Reddy vd Arora il31, su bidn ddi do ldn
ciia vecto c:im ung thuc trong khOng gian chfia
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dung th6ng tin vd d6 sAu vd bd rong cria vAt dAn.

Vi tri cuc dai vd cuc tidu ciia bi€n thiOn Z cho ph6p
d6nh gi6 gdn d0ng d0 sAu ciia t{m ddng tuong
duong, thudng ld tuong ring vdi dinh cria vAt ddn.

MOt tdm ddng thuc tO hon c6 bd r6ng nio d6 c6 thd
duo. c chdp nhAn. Truong tri thdng dttng (Z) do tdm
ddng m6ng ddng nhdt o do sau "2" km vA n&a bd

r0ng "d" km dd duo. c Kirkwood, Hutton vd Sik [7]
dua ra cong thric tinh sau :

z = A ,r^l(- -aY* "l2xd l(:+ttl +zz )
(10)

d day A li cuong do dong di€n, x I) khoiing c6ch
tu duong trung tam cria tdm ddng. Dlc didm crja

m0 hinh li khai thirc phdn di thuong bi€n thiOn crja

thiirrh phAn Z gAy ra do di thuong ciia vAt dAn vd
d0 d6n dicn. Vi tri cuc dai vd cuc tidu cria thiinh
phln Z 6 nhidu chu k! kh6c nhau cho ph6p d6nh

gi6 duo.c gAn d0ng dO sAu cria dong diQn tuong
duong, thudng ld tuong irng vdi mAt fiCn ciia vAt

dAn. M0 hinh nriy d[ duoc fng dung dd minh girii
so lieu bi€n thi€n tr) v6i chu ky tn 5-30 phfit do gdn

dft gdy Great Clen o bic Scotland. Md hinh cho
ph6p d6nh gi6 duoc khoing bidn drii bd r6ng vi
khoring bien dtii theo d0 sAu ciia ciia tdm dong tdn
tai trong dft g[y. Arora v] Singh [], Redy vi
Arora ll3l cfrng di fng dung mO hinh nAy dd
rrghiOn criu c6 ket qui cAc di thuong d.Q dan dien
c6 liOn quan d€h hoat dOng dOng ddt o An D0.

Dudi dly chfing t6i s€ tr-irrh bCy co so df liOu

biOrr thiOn tu duoc sir dung lirn tii liOu nghi€n criu ;

nhfing dic dierr cria circ vecto ciim fug tir sau khi
xu l!'til li€u, rninh girii dinh tinh vi dinh luong
clc ket quii rrhAn duoc.

III. co sd so lrpu
Dua tr€n so lieu ghi bidn thien ftudng dia tu o

hai bOrr drit g[y S0ng H6ng (hinh 2) : Sapa, XuAn

Giao, PhO Ring, thi xi Y€n BAi, Hod Binh, ChDa

Trdrn, Ph0 Thuy (Hl n6i), Bic Giang, lArn trudng
Vi€t Hung, dd xay dung c6c vecto cim fng tU theo
phuong ph6p ciia Parkinson [9].

'Thicl bi dat 6 c6c didm do vd dii Sapa li tram
MBC ciia LiOn X0 cfr, con d dAi Ph0 Thuy li tram
ghi sd INTER MACNET. Circ bing ghi vio nhlng
gio c6 nhi€u loan trudng tu duoc sd hoir s& dung
chuong trinh MAPINFOR.
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Ching tOi dd srr dung cAc bang ghi bi€n thiOn
truong tu vdo ba thdi gian kh6c nhau tai c6c dia
didm ftinh 2) cu thd nhu sau :

- Th6ng l2ll989 vd l/1990 tai Sapa, Xuan
Giao, Phd Ring vd thi xd YOn B6i.

- Tri th6ng 6 ddn th6ng 8 nam 1996 tai Hoa Binh,
Chia Trdm, Bic Giang vd Hd NOi (Phir Thuy).

- Th6ng 10 ndm 1999 tai thi xd YOn Bli vd lanr
trudng Vi0t Hung.

Tr0n co so sd li6u thu thAp, ch6ng t6i dI chon
duoc c6c ngdy c6 dic trung biOn thien tu thd hien
16 trOn ci 3 thinh phdn (hinh l) vdi chu ki tD 400
d€n 800 phfit. Tr€n tuy6h Sapa, XuAn Giao - 5

ngdy, tuydn Hoi Binh - B6c Giang - 6 ngdy, tuy€h
thi x5 Y€n B6i - lAm trudng Viet Htlng - 6 ngdy
duoc chon. Chirng tOi sO hoA circ duong ghi bicn
thiCn tl d6 chon vi tiOn hinh tirrh toirn bi€ii ddi
Fourier. Ti6p d6 A vi B bao g6rn circ gi| tri thuc
vd do duoc x6c dinh bing phuong phirp binh
phuong toi thidu 6 nhfng chu ky khirc nhau. Sau

d6 ch0ng tOi dua vAo cAc gi6 tri A vd B dd vE clc
vecto thuc vd do cho nhfng chu ky kh6c nhau
trong khoiing tri 16 ddn 128 phit.

rv. PHAN ricH rGr euA
Tr0rr hinh 2 chirng tOi bieu diOn khii qult hudng

chinh cria c6c vecto ciinr Ong tr€n tuug didnr khrio
s6t, thd hiOn su tdn tai rnOt kOnh dAn diOn tdt doc
theo d[rt gdy Song Hdng. Tuy nhiOn trOn tung khu
vuc hu6ng ciia cdc vecto bidu hi6n mOt kh6c, do vAy
ch0ng tOi sd trinh bdy chi tiOi hon du6i day mOt s0

c6c dlc trung ciia vecto cim ring tu cho tung vung.

Chtng ta xem c6c kci quri khio s6t cho tung khu
vuc theo trinh tu su phu thu6c cia hu6ng vecto theo

chu kj' truong tu bi6h thi€n, gia tri d6 ldn cria c6c mE i

tOn thuc Gr vi rio Gi tai cAc chu ky vi dO dln diOn doc

G theo chu k! dlc trung Tc, vd cuOi cung lA rnO

hinh don giin vd kenh d[n dien tai khu vuc khrio sit.

Tran hinh 5 bidu di6n c6c vecto crim 0ng thuc
vd io tai c6rc chu kj'85 ph0t,48 phfit vA 40 phit tai

Sapa, XuAn Giao, Pho Ring vd Phi Thuy theo sd

liOu ghi biOh thi6n tit vio th6ng l2 nam l989. Tai
Sapa vI XuAn Giao c6c vecto cdm itng thuc c6

hudng chi vd phia sOng Hdng, con tai Phci Rr)ng
vi Hii NOi chung c6 hudng nguoc lai nhung cfrng
ddu chi vd phia s6ng Hdng. Cic vecto ciim riug iio
d Sapa v). XuAn Ciao tai c6c chu ky nny gdn nhu
cing hudng v6i cAc vecto cdm fng thuc. Tai PhO



Ring 6 chu, ky 48 phirt vi 40 ph0t c6c vecto cim
fing rio cfrng c6 hu6ng gAn vdi hudng ciia vecto
ciirn irng thuc. Ngoai trri tai Phd Rdng (6 chu k!
85 ph00 vecto do c6 hu6ng chi vd sOng Chriy. Nhu
vAy qua cdc vecto crim rlng thuc ch0ng ta c6 thd
thAy sr; t6n tai m6t drii di thudng c6 d0 din diOn

cao o ving sOng Hdng (li€n quan dOn drlt gdy SOng

Hdng) thd hiOn 16 nha't tr€n doan Sapa (Lao Cai)
deir XuAn Giao vi PhO Rdng. HiCn tudng vecto
cdm irng tio tai Hi NOi c6 hu6ng TAy B6c - DOng

Vecto io

Nam, khOng hu6ng thing vd s0ng Hdng c6 16 li do
tdng trAm tich khu vuc niy khl ddy n€n viOc tao
thdnh k0nh d6n diOn tai drit gAy SOng Hdng khong
duo.c tAp trung 16 rOt nhu o khu vuc thuong luu.
Ching ta hdy x6t k! hon vd hudng cria cic vecto
cdm fing tai khu vuc ha luu sOng Hdng quzr tAi liOu

bicn thi€n tu ghi duoc vio thdng 6 vi 7 ntm 1996.
TrAn hinh 6 bidu di6n c6c vecto ciim ung thuc vi
aio o c6c chu ky 128 phirt, 85 ph[t, 48 ph0t vd 20
ph0t tai Bic Giang, Ph[ Thuy, Chia Trdnr vA Hoi

Vecto thrJc
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CAc vecto cdur fng thuc vi io tai Sapa (l), Xuan Giao (2), Phd Ring (3) vn Phir ThUy (4)
theo s0 IiOu th6ng l2 nlm 1989
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Vecto thUc Vecto 6o

oJ
Hinh 6. C6c vecto cdm ring thuc vi io tai B6c Giang, Phfr Thuy, Ch0a TrAm vd Hod tsinh

theo sd liQu th6ng 6 vd th6ng 7 nam 1996

Binh. Qua hinh vE ndy ch0ng tathlty tai B6c Giang,

Ha NQi, Chr)a Trdm cec vecto cim ftng thuc ddu

hudng v€ phia tAy nam ; ri€ng tai Hoi Binh 6 chu

k! dudi 85 phft c6c vecto cim tmg thuc c6 hudng

nam - t0y nam, cdn 6 chu k! 20 phtt thi vecto cim
tng thuc c6 hu6ng nam - d0ng nam. Mdt kh6c c6c

vecto cim ftng do & Hoa Bintr vd Chia Trdm c6 su
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thay ddi vd huong rdt kh6c biQt so vdi Hi Noi vA

Bic Giang. Xet ky hon ta thdy tai Hod Binh 6 chu

ky 128 phbt, c6c vecto ctim irng tio hudng r'6 phia

tay, sang dOn chu k! 48 ph0t n6 lai quay vd hudng

nam, nhung o chu kj 20 phft vecto io lai quay vd

hudng bic - ddng bic, gdn nhu nguo.c vdi hudng

cila n6 o chu k! 48 phirt. Dua vio su thay ddi

/

128 phrit

85

/
rhtlt

/
48 lhrlt

20

\

phtlt



hudng ciia c6c vecto thuc vd rio vi d0 l6n ciia
chtng o cilc dia didm khrio s6t theo chu k! trong
I l6] di ph6t hien Hod binh vd Chrla Trdm ndm trOn

ving c6 cdu trtc dia chdt rdt phfc tap so vdi Hi
NOi vd Bdc Giang khi qua chu ky 85 vd 20 phrit.

Mdt vii dinh gi6 cdc thdng sO dia di€n tr€n
dtt gdy SOng Hdng

Tran hinh 7 thd hicn slr phq thuoc ciia do ldn
vecto rhuc vdo chu ky, ti d6 c6 thd denh gi6 duo.c

chu ky cuc dai vd tinh duo. c dO dln diOn doc G ciia
v4t ddn tai c6c didm khrio s6t theo cOng thftc thuc
nghiOm ciia Rokityansky [4] (bdng t trinh bdy
nhftng ket quri ndy).

Bc)ng l. D9 d5n diQn d9c G tai m6t sd noi

Tr4m Tc (phrit) G (Simen.m)

0,20

0,00

30 40 50 60 70 80 90

Hinh 7. Su bien drii do ldn ciia c6c vecto cdm
fing thuc theo chu ky tai Sapa, XuAn Giao, Phd
Ring vd Ha NOi

vecto thuc phdn ldn chi vd phia tAy nam trdn cri hai

dia didm ttc ld v6 phia Nghia 16. Nhu vAy vung c6
dO dAn diOn ldn c6 tht! m6 rOng qu6 lAm trudng
Viet Hung. C6c ket quri mdi ndy cria ching tOi c6
phdn nio phn hoo v6i kei quri khrio s6t cria VAN
NGOC PHAM vd nhftng ngudi kh6c I l] theo mOt
tuydn do ti telua tu Tuyen Quang ddn thi xd YOn

BAi vuot song Hdng vd gAn dOn thi xd Nghia Ln,
trong d6 dd ph6t hiOn ra rang du6i ving nam 6
phia TAy Nam thi xd YOn Biri, trong doan k6o dAi

cria khdi Fansipan, di€n tro sudt cuc k! thdp, cd 3-
5 Qm, dac bict 6 dudi d0 slu 15 - 25 km c6 khri
ning li lop dudi v6 TrAi D{t.

xfr r,u4N

Nhrr vay tri huong ciia c6c vecto ciim [rng tri duoc
xAy dung tai c6c dia diOm dat m1y tu ghi bi€n thien
tr) nim 6 hai phia cria Song H6ng c6 thd phar hien
ra drii di thuong c6 dd dAn diOu cao tdn tai doc theo

Sapa

XuAn Giao
PhO Ring
Y€n B6i
HA NOi

6,9 x 108

7,0 x 108

5,7 x 108

5,7 x 108

3,7 x 108

Trong biing ndy dO d6n di€n doc G o Sapa vi
Xuxn Giao c6 cing cd vi ldn nhdt, cdn 6 Hd Noi
do dAn diOn doc nh6 nhdt. Truoc dAy trong cOng
trinh [2] chi vdi sO lieu bidn thicn tir 6 Sapa vd YOn

B6i bu6c ddu chtng tdi di d6nh gi6 d0 dAn di6n
doc G 6 vung niy cd l0'Simen.m, tftc cr)ng cd vdi
nhfing d6nh gi6 dO din di0n doc 6 bdng tren.

Ap dung mO hinh tdm ddng m6ng nhu dd trinh
bAy trong cong thfrc (10), v6i sd li€u bi0n thi€n ti
tai HoA Binh, Chr)a TrAm, Ph[ Thuy vi B6c Giang ;

chring tOi d5, x|c dinh duoc tdm dong mong ddng
nhAt c6 dO sAu 16,2 krn vdi bd rlng 24 km vd
duong trung tant ciia n6 nAm circh Chia TrAm
khoiing 18 km vd phia Hoi Binh [61. Kdt qud
d1nh gi6 so b0 bang mO hinh qua so licu bich thiOn
tu tai Sapa, XuAn Giao, PhO Rnng vi Ph0 ftuy ;

cfrng d6 cho thdy tai drit gAy Song Hdng k€nh d6n
di€n c6 di€n tr& sudt khe nh6, khoing 1,5 Qm vdi
bd.rOng chung l0 km 6 do sAu khoing l0 - 20 km
[6]. Tuy nhi€n tr€n dey chi li d6nh gi6 rdt tho vi
cdn rdt it sO lieu. Hon nfta sd tidu do bidn thi€n tu
tai thi x[ YOn B6i vi lAm trudng Vi€t Hung cho
thdy vring ddn diOn cao 6 khu vuc niy cdn c6 thtJ

md r6ng vd phia Nghia [,0.

TrAn hinh 2 vI 8 bidu didn c6c vecto ciim fng
thuc tai hai dia didm n6i rren. Chfing tathty cdc
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Hinh 8. Su biOn dcii hudng cila c6c vecto cim fng
tu thuc t4i Vi0t Hung vd YOn B6i theo chu kj'bicn

thiOn trudng tu (sd lieu thdng 10 nam 1999)

doc theo ddi dtt gdy Song Hdng. Tai Y€n B6i vd

lxrn trudng ViOt Hrrrrg ving c6 d0 dln di€rr cao n)y
c6 xu hudng md rOng vd phia Nghia tn. Tai khu

vuc Hi NOi, Chua Trdm dii di thudng c6 d0 dAn

di€n cao niy clng duoc mo rOng ra.

D0 d6n diOn doc C cila drii di thuong d0 dAn diOn

niy li kh6ng d6ng nhdt (bring 1) doc theo ddi dtlt
gAy Song H6ng - didu nly khing dirrh tirrh phtic tap

vd urit dia chCt kien tao cua d6i drlrt gay Song Hdng.

Bu6c ddu irp dung phuong phirp cirn irng tri
trOn co so sd li€u ciacilc didm do bidn thien tu 6
Sapa, XuAn Giao, Pho Rdng vA He NOi nim 1989 -

t990 ; vi tai Hoi Binh, Chua TrArn, Hi NOi vd Bic
Giang nim 1996, v6i clc mO hinh don gi6n, c6c

t1c giri da tinh toirn dugc drii di thuong c6 d0 d5n

diOn cao tai ving XuAn Giao, Pho Rdng o do sau

khoiing 10 - 20 km voi bd rOng l0 km ; con 6 ving
Hod Binh, Chia Trdm, He Noi n6 nam 6 do seu

khoring 16 km vdi bd rOng 24km.

t44

Sg phU thuOc vdo tAn sd ciia c6c dac trung

vecto cdm fng tr) nhu hudng vd d0 lon cria ch0ng,

vecto thuc vi rio li nhfng dAc trung mang !' nghia
vAt l!' cdn duo. c khai th6c vdi viOc phAn tich nhi6u

so lieu hon nfa. Dac biQt cdn thidt phril ticn hnnh

d[t th€m mOt sd tr4m ghi bidn thiOn tu tam thoi o
hai phia ciia sOng Hdng dd c6 duoc mot tap ho. p so

liou hoin chinh hon, phuc vu tdt hdn cho vicc

nghi€n criu 6p dung phuong phlp cim ring ttr.

Loi c6m dn : COng trinh duoc hodn thinh vdi
su h6 tro kinh phi crla Hoi d6ng Khoa hoc tu nhi€n.

C6c t6c gi6 chAn thdnh ceim on Gs TsKh Nguyen

Thi Kim Thoa, dl gi(rp dd, tao didu kiOn thuc hiOn

dd tei. Cdrn on Gs Ts B.R. Arora dd cung ccp

chuong trinh tinh vecto cinr fng biOn thiOn tit vA

thuc h10n mO hinh di thudng dO dAn diOn trOn sO

liOu Sapa, XuAn Giao, Pho Rnng vi Phfi Thuy. Cdm

on Ks Trdn Thi Kidu Hoa di gifip dd trong viOc

tinh toen va ffinh bdy mOt so kdt quri ctia dd tii.
Ciim on ky thuat vicn Truong Thc Hnng dd tham

gia trong vicc thu thAp tii lieu biOn thicn tu tai thi

xi Y€n Bli vi lAm truong 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. .j
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