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1. MO PAU

Phuong phdp vector cdm tng bién thién tir (goi
tat 12 vector cam tng tr) da dugc dé xudt va dng
dung tir nhitng nam 1960, 1970 trong nghién cttu dia
dién [7-9,16]. Uu diém cla phuong phdp nay 1a do
sau nghién cttu 16n nho st dung cdc bién thién trudong
tlr v6i chu ky tir vai phit dén vai gio va dac biét ¢
hiéu qua trong viéc xac dinh nhitng dai di thudng cé
do6 dan dién cao trong vo Trai Dat.

Vector cam tng tir khi xay dung theo phuong
phép ctia W.D. Parkinson [7, 8] luén chi vé noi ¢
do dan dién cao dudi dit. Néu theo phuong phdp
ctia H. Wiese [16] vector c6 hudng nguoc lai. Cho
du theo phuong phéap nao vector cam ung tir cling
chi cho nguodi khao sit biét noi c¢6 do dan dién cao
va con cho ta ciach danh gid dugc do dan dién clia
dat da can quan tam.

Nhiing noi c6 di thuong do dan dién cao thuong
lién quan dén dong dia nhiét, do tir hod cha dat da,
céc qud trinh ki€n tao hodc cho cdc thong tin vé dia
chat, dia vat ly khac. Trong phuong phdp cam tng
tlr can st dung bién thién cta ba thanh phan truong
tr H, D va Z. Ching dugc sinh ra phan chinh 1a do
céc dong dién so cap trong ting dién ly va tir quyén,
mot phan khic 1a do cdc dong dién thit cap duoc cam
tng trong cic vat dan dién trong long dat. Cuong do
va do sau thdm thau ctia dong cdm ting 12 ham phu
thudc vao cuong do va tin s6 cla trudng so cip va
do dan dién noi c6 dong cam ting trong moi trudng
cin khao sat. Nhiing ving tiép gidp gilta hai moi
trudong véi do dan dién khac nhau s& 1am xdo tron
dong cam ting va sinh ra di thudng trong bién thién
truong tr. Muc dich cudi cing cua phuong phép
vector cAm tng tlr 1a tim ra ban chét va hinh thé
ctia bat dong nhat do.
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Viéc dp dung phuong phap cam tng tir & nudc
ta dugc dé cap dén trong mot s6 cong trinh nghién
ctu [1, 4-6, 10, 13] va c6 nhitng két qua budc dau.
Trong cong trinh nay véi nhiing nghién ctu da c6
va bd sung, ching t6i néu mot s6 dic diém vé ap
dung phuong phdp cam tng tir & nudc ta. Trudc
tién ndi vé€ anh hudng cua dong dién xich dao vao
ban ngay dén bién thién truong tir trén mot khu vuc
rong 16n & mién nam Viét Nam ; sau d6 trinh bay
cac két qua chi hudng ctia vector cam tng tir & mot
s6 diém dién hinh & mién Nam va Béc Viét Nam.
Chiing t6i st dung s6 liéu ghi bién thién trudong tlr
tai cac tram dia tlr va céc dia diém khdc theo bdng
1 duéi day dé khao sit va xay dung vector cdm ting
bién thién tir.

Bdng 1. Vi tri tram va cac diém do bién thién tir

Pia diém Toa do dia Iy

do tr o (N) . (E)
Sapa 22°20' 103°50'
Xuan Giao 2219 104 07
Pho Rang 22 15 104 22
Phd Thuy 21 00 105 50
Chua Tram 20 56 105 41
Hoa Binh 2047 105 20
ba Nang 16 14 108 15
ba Lat 1150 108 25
Long An 10 30 106 25
Bac Liéu 916 105 43
Rach Géc 836 105 02
Hon Khoai 830 104 57

Bdng 2 thong ké cdc ngay do truong tir biang tir k&
proton M203 ctia IZMIRAN tai céc diém can xich
dao tr vao thang 3 nam 1989. Trong thoi gian nay



Bdng 2. Théng ké cac ngay do trudng tir béng tir ké proton M203 ctia IZMIRAN

Ngdy 9 10 11 12 13 14 15 16
Téng chis6 K 33 26 25 28 65 55 38 38
ba Nang + + + + 4+ 4+ o+ o+
ba Lat + + + + o+
Tha buc + 4+ o+
Rach Goc
Hon Khoai

17 18

19 36 22
+ 4+ 4+ + 4+ 4+ o+ o+ o+ o+ 4+
+ 0+ 4+ o+ 4+ o+ o+ 4+

vao ngay 13 di x4y ra tran bdo tir c6 bién do 16n nhat
trong cdc bdo tir cta chu trinh hoat dong Mat Troi
lan thit 21.

1. MOT SO TINH CHAT CHUNG CUA
BIEN THIEN TUCO CHU KY NGAN :
HIEU UNG NGUON

Mot chap nhan co ban trong nghién ciu vector
cam tdng tir 1a sy déng nhat cla trudng cam dng so
cdp nghia I thoa man diéu kién ctia séng phang. Khi
4y thanh phan thing ding Z clia trudng bién thién tir
trén mat dat chi phan anh su bat déng nhat cta do dan
dién beén trong long dat. Néu diéu kién séng phing
khong bao dam, can phan biét giita di thuong dong
dién cam ting trong dat véi dong bat dong nhat trong
dién ly gay ra bién thién tlr trén mat dat. Hiéu dng
nay goi 1a hiéu tng ngudn [15]. Trén thé gidi c6 hai
viing chiu tdc dong cta hiéu ting ngudn do cdc dong
manh trén dién ly, d6 1a ving cuc quang (Auroral
Region) va viing can xich dao tir. Nhiing s6 liéu ghi
déng thoi trudng tir toan phan F bing tir k€ proton
tai cdc diém can xich dao tir & Viét Nam trén bang
2 dugc sir dung dé chiing minh anh hudng clia dong
dién xich dao dén bién thién truong tir & Viét Nam.
Pé thay mitc d6 anh hudng ctia dong dién xich dao
d6i vé6i bién thién tir clia timg loai chu ky chiing toi
tach bién thién truong tir F thanh hai phén : phan c6
chu ky tir 4 dén 24 gid va phén con lai ¢6 chu ky nhd
hon 1a phan duge ding trong phuong phap cam tng
tlr sau nay (c6 thé dung hai phuong phdp phan tich
phd hodc trung binh truot véi mdi buée 4 giv dé
tach hai phan cla bién thién tir).

Hinh 1a cho thay bién thién ngay dém va céc
bién thién truong tir ¢6 chu ky tir vai phit dén vai
gi0 ctia F vao ban ngay déu c6 bién do tang dan khi
tién gin dén Xich dao tir (v§ do ¢ = 80°56"). Tuy
nhién cdc nhiéu vé€ ban dém va chiéu lai ¢6 bién do
va chu ky kha 16n va khd dong nhat trén ldnh thd
cta Viét Nam, vi vay chiing rét phit hgp cho phuong

phép vector cam ting tir. Cdc khao sat con cho thay
bién thién céc thanh phan truong tir khac nhu H, D,
Z vao céc gio ban ngay déu chiu d&nh hudng ctia dong
dién Xich dao (tic hiéu tng nguon) trén mot viing
rong 16n & nudce ta. N6i riéng, d6i véi bién thién c6
chu ky ngay dém ving anh hudng ctia dong dién
Xich dao c6 thé hinh dung qua hinhlb, dugc xay
dung bang s6 liéu bién thién trung binh gid cla
Sq(H) trén céc tram dia tir Bac Liéu, Ba Lat, Ha Noi,
Sapa va s6 liéu do & Long An trong thdng giéng nam
1990 bang may bién thién tir MBC clia Nga.

Hiéu ting nguon con biéu hién trén cdc bang tir
& tram Da Lat [10]. Tram nay c¢6 mot vi tri kha dac
biét 12 ndm vé phia béc cua ria bac dong dién xich
dao. & tram nay, vao budi sing khi dong dién xich
dao dang hoat dong, bién thién thanh phan Z(AZ)
va thanh phan H(AH) véi chu ky tir vai phit dén
vai gio luén dao dong ngugc pha nhau. Nguoc lai
vao chiéu muon va ban dém, khi dong dién xich dao
khong ton tai hodc hoat dong yéu, céc dao dong cla
hai thanh phan trén lai dong pha nhau (hinh 2). Hién
tuong trén chiing toi con nhan thdy & Long An. Trong
[10], khi phan tich nhiéu hinh vinh ban dém va ban
ngdy trén lanh thé Viét nam, ching toi di dén két
luan vé su can thiét phan biét hai loai : nhiéu hinh
vinh ban dém xudt phat tir dién ly viing cuc quang,
c6 cdc quy luat nhu & céc vy do trung binh, va cic
nhiéu hinh vinh ban ngay, chiu anh hudng cua dong
dién xich dao.

Trén céc két qua nghién ctu v€ hiéu ting nguén
trong phuong phdp cam tng tir trinh bay kha rd trong
[15]. Do hiéu Gng nguén ma phuong trung binh clia
vector cam dng tlr c6 thé quay léch dén 10° khi st
dung nhiéu ctia bio tir sinh ra do dong ¢6 huéng vé
phia tay va dong hudng v€ phia dong trong viing cuc
quang (1éch 10° so v6i truong hop sit dung bién
thién tir trong ngay truong tir yén tinh).

Hinh la, 1b va hinh 2 cho ching ta mot s6
nhan xét :
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600 T T 300 T T

500 . 250 1
400 h 200 HK 4
300 HK 1 150 7
RG
200 RG 1 100Ff §
DL
100 DL A 50 E

-1000 10 20 30 _500 10 20 30

Hinh 1a. Bién thién trudng tir toan phan F (23/3/89) tai cdc diém do Da Ning, DPa Lat Rach Géc, Hon Khoai
dugc tach lam hai phan : phan c6 chu ky tir 3 dén 24 gi¢ (a) va phan c6 chu ky nho (b)
Ghi chu : truc tung : thudce ty 1& don vi nT, truc hoanh : gio Ha Noi : LT
Nhan xét : bién thién trudong tir F (T) vao cdc gid ban ngay chiu anh huéng cta dong dién Xich dao trén
mot viing rong 16n & nude ta

Sq(H) (nT) Jan.90 Vietnam 130

Hinh 1b. Phan b6 bién thién ngay dém Sq(H) thang 1 nam 1990 tai Viét Nam.
Ghi chu : thudc ty 1€ mau c6 don vi nT, truc hoanh - thoi gian dia phuong, truc tung - magnetic,
LAT = arctan((tanl)/2), I = do tir khuynh

- Bién thién ngay dém Sq(H) vé6i chu ky 24 gio ¢6 - Cac bién thién c6 chu ky tir vai phit dén vai
bién do ting dan khi tién dén xich dao tir vaanh hudng  gi¢ vao ban ngay cé anh hudng khé rd ciua dong

ctia dong dién xich dao vugtqua DaNéng vé phiabac.  dién xich dao.
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Hinh 2. Trudng bién thién tir tai Da Lat 16-11-1984 theo gio UT

- C4c bién thién vé chiéu muon va ban dém vao
ngay c6chi s6 hoat dong tir K 16n lai rat phit hop cho
phuong phdp vector cam tng tit vi chiing ¢6 ba uu
diém : c4c bién thién nay chinh 1a loai DP1, DP2
hodc céc nhiéu trong bao tir nén chding ¢é ngudn &
kha xa bé mat khdo sit dia dién trén mot khu vuc
rong 16n, do d6 bao dam diéu kién séng phing clia
truong so cdp. Mat khic chu ky ctia cic bién thién
nay tr vai phit dén vai ba gio va bién do cua chiing
kha 16n sé phit hgp cho phuong phép khio sit cua
ching ta.

Tém lai, dé khic phuc hiéu ting ngudn t6t nhat
1a chon céc bién thién cé chu ky ngén vao chiéu va
t6i dé sir dung cho phuong phdp vector cam tng tir
trong vung can xich dao.

Hinh 1a va 1b con cho ching ta mdt nhan xét cé
y nghia thuc t€ khi do tir hang khong hoac do tit trén
bién Viét nam : chd ¥ ddm bao sao cho khodng céch
gifta cdc diém dit may ghi bién thién va khodng thoi

gian 1ay s6 do cho timg mdy ghi khi thuc hién cong
tdc & viing can xich dao tlr phai nho hon cdc khoang
cach tuong tng khi thuc hién cong tic & ving xa
xich dao tur.

[II. QUY TRINH THU THAP VA XULY SO LIEU
TRONG PHUONG PHAP VECTOR CAM UNG TU

1. Ghi bién thién truong tir theo tuyén hodc dién

Chiing toi st dung s6 liéu ghi thuong xuyén &
cac tram dia tu Sapa, Phu Thuy, Pa Lat, Bac liéu,
trong d6 hai tram Phd Thuy va Bac Liéu c6 may
Fluxget ghi bién thién ba thanh phan X, Y,Z v6i don
vi 0,1nT, méi phit mot s6. Do dong thoi trudng tir
toan phan F bang tir k& proton vao thdng 3 nam 1989
tai cidc diém Hon Khoai, Rach Géc, Long An, ba
Lat, Pa Nang trong chuong trinh hgp tic gitta Vién
Dia tir, Dién ly va Truyén séng (Lién X0) va vién
Vat 1y dia cdu Ha Noi (bang 2).
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Tai céc tram khdc ciing nhu céc diém do con lai
thiét bi tu ghi truong tit MBC clia 1IZMI RAN duogc
dung dé thu thap s6 liéu bién thién tir. Tai Bac Liéu
va Viing Tau chiing t6i c6 dung ¥ xem biéu hién clia
hiéu tng bo trong vector cam tng tir. Tai Hoa binh
va Chua Tram ching t6i phét hién viing ¢6 do dan
dién cao nhd hudng chi ctia vector cam dng tit va ¢6
huéng khao sat chi tiét ti€p theo & ving nay trong
thoi gian t6i. Nhu vay chiing t6i ¢6 hai dang s6 liéu :

a0 S6 liéu goc

ghi tuong tu bang thi€t bi MBC cho cdc bang tir va
tram INTERMAGNET s€ cho ra cic bang s véi bude
ghi 1 phiit cdc thanh phan X(H), Y(D), Z.

2. Cdc bang tir duoc sé hod

Pé thuc hién céc phép tinh tiép theo, cdc bang tir
duoc s6 hod bang bién phdp quét anh va tinh theo
chuong trinh viét bang ngon ngit MATLAB (hinh
3-5).

S6 liéu noi suy interp-linear

80
60 60 Ii‘
" ol Ilvﬁl
20 F-\If l.ll 20 n J.r "-l ]
L | o '\w o |
M ) ﬁ"*‘.ji‘
-gﬂlj 0 200 400 SO0 -gli":l 0 S04 10040 15043
'E'ﬂ T T T T T T T T
Ji
60 H: CHUA TRAM HP -
18- 19 TUH! 19964 J f. A
40+ | i I". & y -
i \;] 'i‘-._‘
H I} VE\H
20- - o=, ___jJ | A
e TV \,“‘"\‘ [
et AT
-%:"J 0 200 400 B0 800 1000 1200 1400 1604

So sanh SL géc va SL ndi suy

Hinh 3. Thanh phan H Chtia Traim dugc s6 hod
(truc tung 1a thudce ty 1¢ bién do, don vi nT ; truc hoanh moi phidt mot sd)

Tuong tu d6i véi cdc thanh phéan trudng tir & Chua
Tram, cdc thanh phan trudong tir & Hoa Binh vanoi
khac ghi bang thiét bi MBS ciing dugc quét va s6 hod
sao cho moi phit 6 mot s6 sau khi da loai trend ctia
tap hop s6 ¢6 do dai 16n qud 7-8 gio. Chon cho moi
dia diém nhiéu su kién nhiéu trudng tir véinhiéu chu
ky trong khoang tlr vai chuc phiit dén vai gio dé
thuc hién bién déi Fourier tap hgp s6 liéu di thu.

3. Poc cdc thanh phan truong ti H, D, Z

Doc thanh phén truong tit H, D, Z tir s6 liéu IN-
TERMAGNET v6i gid tri nT tram Phd Thuy, tinh
céac thanh phan AZ , AX, AY so véi gia tri co sd.
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X =H* COS(D), Y = H* SIN (D),
AZ =7-70, AH=H-Ho, AX=X-Xo0,AY =Y-Yo
D tinh ra don vi radian.
D(') = D(nT)/Hsin(1') = D(nT)/11,3446
D(rad) = D(")* pi/(180*60)

Zo, Ho, Xo, Yo 1a cdc hang so6.

Thyc hién cac phép tinh trén cho tiing su kién
da chon trong co s& dit liéu chia tram Phi Thuy, va

sép xép thanh file spe.dat dé tinh phé va té chiic
tinh theo chuong trinh Spe-arow.exe.



S6 liéu goc
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Phén 16n cdc su kién nhiéu trudng tir trong bio
tir hodc nhiéu hinh vinh (hinh 6) dugc chon va thuc
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I””TNS“’A/\/\\ W [ ‘W
]:gnT
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I13nT
H

hién bién déi Fourier nhanh doi v6i gid tri cdc thanh
phan AZ, AX, AY.
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Hinh 6. Cic dudng ghi bién thién tir tai Sapa, Xuan Giao, Ph6 Rang, Phi Thuy, ngay 29-12-1989

4. Tinh cdc ham chuyén

Cic thanh phén cla phép bién déi Fourier & mot
chu ky ndo dé dugc chon dé tinh cdc ham chuyén cho
thanh phan thiang ding (Wzx, Wzy) thé hién méi
tuong quan tuyén tinh giita truong thang ding cta
truong di thudng Za va cdc thanh phan nim ngang
clia truong gay cam ting (Xn,Yn) dugc danh gid theo
Gough va Ingham [3] va Parkinson [8] nhu sau :

Za=Wzx Xn+ Wzy Yn + d @)

& day tat ca cc dai luong déu 1a phic va phu thuoc tan
$0, 8 - phan khong tuong quan clia trudng thang ding.

Phuong trinh trén thuong duoc viét dudi dang
don gian cho s6 liéu bién thién H, D, Z theo ky hiéu
truyén thong & mot tram dia tir :

Z=AH+BD+3d 2)

Cac héng s6 A, B 1 nhiing s phiic va phu thuoc
cau tric do dan dia dién va tan s6, con Z, H, D 1a
nhiing gia tri bién ddi Fourier cha bién thién trudng
tir clia thanh phan thing diing Z, phuong bic H, va
phuong dong D & mot tan s6 nhét dinh nao d6. Tiép
theo ta cin xdc dinh cdc hé s6 A, B theo phuong
phédp binh phuong t6i thiéu [6].

Néu phén thuc va phan ao cta A va B duoc ky
hiéu 1a Ar, Ai va Br, Bi thi bién do cta céc vector
thuc Gr va ao Gi va géc 0, va 0, dugce tinh theo :
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|Grl = (A& +BR)Y2, O =tan-L(Bg/Ag) (3)
Gi|=(A?+BP)V2, O=tan1(B/A) (4

5. Chay chuong trinh Spe-arow.exe

Chay chuong trinh Spe-arow.exe s& cho két qua
dung chay ti€p chuong trinh arwhao.exe dé cho ra
két qua cudi cung véi cdc gid tri cdc thanh phan
ctia vector thuc Ar, Br va cdc thanh phén clia vector
a0 Ai, Bi truong bién thién tir ing véi tiing chu ky
bién thién da chon, kém theo cédc sai s6 danh gid
cic dai lugng da tinh duogc. Tu cac gid tri Ar, B,
A,, B, ting véi tiing chu ky, ta ¢ thé tinh ti€p cic
dai lugng dac trung cuia ching. TruGc tién ching
toi v& cdc vector cam tng dién tir theo hinh 7 trén
hé toa do vuong géc, Ar (hodc Ai) huéng vé phia
nam, Br (hodc Bi) huéng vé phia dong theo cdch
cta Parkinson [7, 8] va sau d6 ddnh gid do dan
dién doc theo cong thic thuc nghiém cla
Rokitiansnki [9].

Diéu thd vi nhat trong phuong phdp nay la cac
vector thuc xay dung theo phuong phdp cua
Parkin-son [7, 8] luon chi vé noi ¢6 do dan dién
cao (nhung néu theo phuong phap cia Wiese [16]
thi vector chi huéng ngugc lai !). Vi vay néu hai
vector dugc xay dung cho hai vi tri & cdch nhau vai
ba chuc kilomet ma c¢6 huéng chi vao nhau thi_cé



thé dinh vi dugc vat thé c6 do din dién cao gay ra
su léch huéng cua hai vector d6 (truong hop vector
cam tng Hoa Binh va Chuia Trdm, hodc cdc vector
cam tng tir hai bén dut gy song Hong [6]. Mot
diéu dac biét nita 12 hudng clia vector con phu
thudc vao chu ky bién thién tir nén ta con cé thé
biét thong tin vé vat thé ¢6 do dan dién cao nim &
khoang do sau nao.

N
A<0 A<0
B>0 B<0
W 9 E
A>0 A>0
B>0 B<0
S

Hinh 7. Cach vé vector cam tng tir theo Parkinson

6. Su phu thudc vao tan sé cia G, va G, trong
mai truong hai chiéu

Khi nghién cdu su phu thudc vao tdn s6 cua
cdc vector cam tng cho trudng hgp cdu tric hai
chiéu Chen va Fung [2] da chdng minh : ton tai
mot chu ky dac trung Tc, tai d6 do 16n cua céc
vector cam tng thuc dat gid tri 16n nhét. Khi qua
chu ky dé, vector 40 c6 su ddi huéng 180°. Hon
niia néu biét chu ky dic trung Tc ¢ thé ddnh gid
do6 dan dién doc G (G = 6Q, Siemen.m), ¢ - d6 dan
¢6 don vi Siemn/m, Q - ti€t dién mat cit ngang, Q
= h*L, tinh ra m* clia vat thé ¢6 di thudng do din
dién. Cong thic thuc nghiém do Rokytyansky [9]
duara:

G = 5x10"x(T)"? ©)

& day Tc tinh bing giay, G tinh bing Siemen.m
(d6i v6i cau tric hai chiéu, h va L 1a bé day va bé
rong clia bang di thuong c6 dong dién chay qua)

Mot vai danh gid do dan dién doc G cta dut
gly song Hong.

Trong bdng 3, d0 dan dién doc G & Sapa va
Xuan Giao c6 cling ¢& va 16n nhét, con & Ha Noi
do dan dién doc nhd nhit. Trude day, trong cong
trinh [1], v6i s liéu bién thién tir & Sapa va Yén
Béi budc dau ching toi da danh gid do dan dién
doc & ving nay c¢& 10° simen.m, tic cing c& vdi
nhitng ddnh gid do dan dién doc & bang 3.

Bdng 3. Do dan dién doc G mét s6 ngi trén dut gay

sdng Hong
Tram Tc (phit) G (Siemen.m)
Sa Pa 47 6,9 x 10®
Xuan Giao 48 7,0 x 108
Pho Rang 40 5,7 x 108
Yén Bii 40 5,7 x 108
HaNoi 28 3,7 x 108

IV. MOT SO KET QUA VECTOR CAM UNG TU
TREN PHAN PHIA NAM LANH THO

Mot s6 so lieu dung dé vé& vector cdm Gng tir
phan phia nam (Long An, Da Lat, Bac Liéu,Viing
Tau) ghi trong bdng 4.

Bdng 4. $6 ligu ding dé vé vector cam ting

Chu ky
Gr Ar Br (phiit)
1. Viing Tau
0,85203 0,8519 0,0149 204
0,634196 0,6324 -0,0477 102
0,535261 0,5313 0,0650 93
0,542971 0,5395 0,0613 68
2. Bac Liéu
0,383402 0,3668 0,1116 1024
0,385408 0,3669 0,1180 186
0,386948 0,3605 0,1406 204
0,404228 0,3990 0,0648 170
0,37943 0,3569 0,1288 157
0,38092 0,3594 0,1237 146
3. Long An
0,6321 -0,5389 -0,3304 2048
0,6635 -0,5635 -0,3503 204
1,1178 -1,0319 -0,4298 102
0,3393 -0,2063 -0,2694 68
0,9408 0,9407 -0,0141 51
0,3294 0,3274 -0,0366 50
0,3797 0,3382 -0,1725 41
4. Da Lat
0,621770 0,1567 -0,6017 1024
0,286386 0,1501 -0,2439 512
0,248319 0,1225 -0,2160 341,3
0,209246 0,1373 -0,1579 256
0,171772 0,0938 -0,1439 204,8
0,450983 0,1580 -0,4224 170,7
0,257687 0,1774 -0,1869 146,3
0,192705 0,1897 -0,0339 128,0
0,223613 0,1627 -01534 113,8
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Viing Tau va Bac Liéu nidm sit by bién nam
Viét Nam. Két qua khao sat cho thdy hiéu ung bo
biéu hién kh4 16 trong cdc vector cdm tng tir & hai
dia diém nay : huéng clia cdc vector xay dung theo
Parkinson [8] chi vé noi c6 dong dién cam tdng
trong nudc bién va cdc 16p trdm tich ma do dan
dién trong thuc t€ luon 16n hon 16 rét do dan dién

Vector thuc - Long An

cdc 16p dat da gan bo. Mat khéac theo Cao Dinh
Triéu [14], Lé T& Son va nnk [12], phia nam Viing
Tau va Bac Liéu ton tai dit gdy Thuan Hai - Minh
Hai nam trong ving c¢6 kha nang phdt sinh dong
dat Msmax = 5,1-5,5. D6 c6 thé 1a nguyén nhan
lam cho hdu hét cdc vector cam {ing tir huéng vé
phia nam (hinh 8).

Vector thuc - Da Lat

Hinh 8. Phan b6 cac vector thuc tai Long An, DPa Lat, Bac Liéu va Viing Tau

Tai Long An céc vector cam ting tir c6 su phu
thuoc vao chu ky. Véi chu ky dai cac vector c6
huéng tay bic, chi vé diit gy Viing Tau - Tong Lé
Sap (II-2), vung phat sinh dong dit Msmax = 5,1-
5,5 [14].Con vector v6i chu ky ngédn hon lai huéng
vé€ dong nam hogc chinh nam.

Tai Da Lat, ¢6 nhiéu yéu t6 1a nguyén nhan lam
cho cdc vector chi rat tap trung vé phia dong nam
quanh 340° (hinh 8). D6 c6 thé 1a c4c dit gdy chay
qua phia dong nam Da Lat, ndm trong cédc ving
phat sinh dong dat cdp 6,7 [12, 17].

V. MOT SO VECTOR CAM UNG TREN PHAN
MIEN BAC (PHU THUY, HOA BINH, CHUA TRAM)

S6 liéu dung dé vé vector cam dng cho phan
phia Béc ghi trong bdng 5.

Dua theo hai huéng chéo nhau cua cic vector
cdm tng tir & hai diém Hoa Binh va Chua Trim c6
thé du dodn ton tai mot khu vuc c6 do din dién cao
nam phia tdy nam ndi Ba Vi (hinh 9). Tuy nhién,
ciing c6 thé vector cdm tng tir tai Chiia Tram chi
vé dut gdy 6 phia tay Chuia Tram.

Bdng 5. S& ligu dung dé vé vector cam tmg cho Phu Thuy, Chua Tram va Hoa Binh

Gr XR YR Chu ky Gi X1 YI Chu ky
(AR) (BR) (phit) (AD (BD) (phtit)
@ () 3) “4) ®) (6) (€] ®)
1. Phii Thuy
0,2044 0,1864 0,0839 204,8 0,3908 0,1397 -0,365 204,8
0,1659 0,1456 0,0795 102,4 0,6372 0,2083 -0,6022 102,4
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Bdng 5 (tiép theo)

(D 2 3) 4 (&) (6) @) ¥
0,1339 0,1232 0,0525 68,3 0,7636 0,3175 -0,6945 68,3
0,3156 0,1834 0,2568 51,2 0,8606 0,1348 -0,85 51,2
0,2957 0,1971 0,2204 41,0 0,1631 0,0598 0,1517 41,0
0,3379 0,1755 0,2887 34,1 0,1803 0,0588 0,1704 34,1
0,3912 0,1707 0,352 29,3 0,1181 0,0708 0,0945 29,3
0,3285 0,1748 0,2781 25,6 0,1343 0,1035 0,0856 25,6
0,2459 0,1487 0,1958 22,8 0,2051 0,1453 0,1447 228
0,2212 0,1583 0,1545 20,5 0,1498 0,1159 0,0949 20,5

2. Chua Tram
0,27425 -0,1068 0,2526 68,3 0,661289 -0,4690 0,4662 68,3
0,296618 -0,0449 0,2932 51,2 1,077050 -0,9370 0,5311 51,2
0,381352 0,0283 0,3803 41,0 0,667835 -0,2167 0,6317 41,0
0,534534 0,0530 0,5319 34,1 0,856543 -0,4443 0,7323 34,1
0,723137 -0,1346 0,7105 29,3 0,921789 -0,6244 0,6781 29,3
0,760859 -0,3679 0,6660 25,6 0,430784 -0,2288 0,3650 25,6
0,624142 -0,1153 0,6134 20,5 0,378285 -0,0387 0,3763 20,5
3. Hoa Binh

0,0742 -0,0227 -0,0706 204,8 0,2238 0,2187 0,0476 204,8
0,0748 -0,0145 -0,0734 102,4 0,2409 0,2354 0,0510 102,4
0,0932 -0,0528 -0,0768 68,3 0,2788 0,2701 0,0692 68,3
0,1520 -0,1298 -0,0791 51,2 0,2988 0,279 0,1069 51,2
0,4085 -0,3969 -0,0967 41,0 0,1909 0,1393 0,1306 41,0
0,5647 -0,5358 -0,1782 34,1 0,1374 0,109 0,0836 34,1
0,5412 -0,4809 -0,2482 29,3 0,4529 0,3397 0,2996 29,3
0,2558 -0,2521 -0,0433 25,6 0,4115 0,2686 0,3118 25,6
0,2211 -0,2117 0,0637 22,8 0,2009 -0,0548 0,1933 22,8
0,6081 -0,6081 0,0029 20,5 0,1061 -0,1034 0,0239 20,5

Hinh 9. >

So d6 kién

tao va cac

vector cam
tng bién

thién tir tai

Hoa Binh,

Chua Tram

va Pha
Thuy
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Hudng cta vector cam tng tir & Phi Thuy chi
v€ phia song Hong.

KET LUAN

¢ Trudng bién thién tir & phia nam chiu anh
hudéng cua dong dién xich dao, can nghién citu anh
huéng cua nguén ndy trong bai todn cam ung tir
trong khu vuc phia nam. Trudc tién cin chon cic
nhiéu trudng tir vao chiéu téi va ban dém.

¢ Cdc nhiéu nho trong bao tir cling 1a cdc bién
thién tir rdt phit hop cho phuong phdp cam tng tir
vi ching c6 nhiéu chu ky khdc nhau va bién do 16n
o v6i cdc nhiéu trong trudng hop ngay khong c6
bao tir.

¢ Cic két qua néu lén mot s6 dic diém cha
phuong phap cam tng tit va mot vai tng dung trong
khao sit dia chat - dia vat 1y : cdc vector cam ung
tr chi huéng v€ ving c6 dit gly sau trong long dat
va ving c6 hoat dong dong dat manh.

¢ Phuong phdp dénh gid do dan dién doc theo
chu ky cuc dai Tc nhu d trinh bay & trén cho ching
ta mot ddc trung mdi vé tinh chat vat 1y cla ddt gdy
sau hoac viing ¢6 dong dat manh.

¢ Cackeét qua khao sit con cho ching ta mot biic
tranh téng quan vé 4nh hudng ctia dong dién xich
dao dén trudong bién thién tr & mién nam nudc ta,
s€ 1a tai liéu tham khao cho cong tac khao sit dia
vat 1y c6 lién quan dén sir dung bién thién truong dia
tlr trén bién va dat lién.
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SUMMARY

The short period geomagnetic variations and features
of induction vectors in territory of Vietham

The concept of induction method was original
introduced by Parkinson (1959) and independently
by Wiese (1965), and is now used largely on the
whole world. Its advantage is that the study depths
is great by using the magnetic variations of period
from minutes to hours. Moreover this method is very
effective in the determination of the canals having
high electric conductivity in the Earth.

Geomagnetic induction vectors were calculated
at the Vietham magnetometer stations using the
variations of bay-like fluctuations and magnetic
disterbances having period about ten minutes to
several hours.

The source effect on geomagnetic variations can
be clearly seen at recording sites near the Equatorial
electrojet. As a practical rule, we use data of everning
and night time for calculating induction vectors.

In the South of Vietnam, at Vung Tau and Bac
Lieu stations the induction vectors show clealy the
coastal effect, but at Long Anone, they show a clealy

frequency dependence. In longer periods, the induction
vectors at Long An tend to point toward to Ham Tan
fault, but in the short period of variations the vectors
tend to E-S direction.

In the regions of Hoa Binh and Chua Tram the
induction arrows show the evidence of higher conduc-
tivity structure in W-S direction of mountain Ba Vi.

In observing the variation of bay-like fluctuations
having period about ten minutes to some hours in
the territory of Vietnam the distinct difference in the
variations of components Z at Phu Thuy (Hanoi)
and at Sa Pa is that they are always in the opposite
phases. On many bay-like magnetic disturbances
registered simultaneously at Sa Pa, Xuan Giao, Pho
Rang, Phu Thuy (Hanoi) on October of 1989 the
above is discovered. The phase opposition in the
variation of components Z occurred even at Xuan
Giao and Pho Rang 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
vectors, the regions of high electrical conductivity
at the faults of Red River can be detected.

The longitudinal conductivity G (product of con-
ductivity and cross sectional area) of the anomalous
body by using the empirical relation given by Roki-
tyansky (1982) at some stations are estimated.
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