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1. Mé dau

Khi nghién ctru bat ddng nhét vé tinh chét dién
cua moi trudng trong phuong phap tu tellua (MT)
thi ngoai nhung nghlen cuau vé ly thuyet nguodi ta
con tim cach dé cai tién viéc ghi cac s0 li€u, do d6
nam thanh phﬁn cua truong dién tu: EE,, Hy, Hy
va H, dugc ghi mdt cach déng bd v6i nhiing thanh
phin qui chiéu tai mot tram & xa (H, duac ghi thém
so voi phuong phap tu tellua truyen thong) H¢
thirc 1ién lac gitra cac thanh phan bién d6i cua
truong tor Hy, Hy va H, duoc thé hién qua ma trén
Wiese-Parkinson W . Phuong phap xir 1y s liéu
dua trén ma tran Wiese-Parkinson duogc goi la
phuong phap tir bién ddi. Truoc day c6 nhidu cong
trinh [8, 9] nghién cuu vé cac vécto cam Ung
ReW va ImW va trong mot thoi gian dai da giap
cac nha dia vat Iy xuir 1y hi€u qua cac $6 liéu tur
tellua tai cdc noi c6 di thuong 2-D va 3-D. Chung
t6i dung cac phép bién ddi dé xay dung cac vécto
tr blén dbi 'V, pha tir bién ddi v va do elip phan
cuc SH cua truong tr Hy tir ma tran Wiese-
Parkinson dé nghién ctru bét dong nhét vé tinh chat
dién trén mo hinh va thuc té. Thong tin ching t6i
thu dugc nhidu hon cac phuong phéap trudc day
(pha tir bién d6i y va do elip_phan cucgy cua
truong tor H), ngoai ra vecto V cho ta hai thong
sO (phwong va gia tri) va [V| > [ReW| va [V| >
ImW]|, do d6 vi¢c minh giai tai liu c6 nhiéu thuan
lgi hon cac phuong phap da cé.

2. Téng quan vé phwong phap
2.1. Phwong phdp do siu va do mt cit tiv bién déi

Phuong phip mat cit tr bién dbi
(Magnetovariational profiling: MVP) bao gdm viéc
ghi lai dong thoi ba thanh phan bién thién theo thoi
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gian cua tur truong Hx, Hy, va Hz. Nhitng quan sat
6 thé duoc thuc hién béng cach sir dung chi mot
tram quan sat duy nhét, sau d6 di chuyén dan dan
doc theo tuyén do hoac béng cach st dung hai tram:
mot tram chinh va tram con lai luu dong, tuong tu
nhu cach duoc sir dung trong phuong phap ban )
dong tur (tellurlc current mapping: TCM). Tuy theo
diac diém dia chit dang dugc nghién ctru, mién chu
ky co thé dao dong tir mot vai gidy dén mot vai gio
hodc tham chi 1a mdt vai ngay. Viéc giam $6 liéu
thuc dia duoc thuc hién béng cach sur dung dac diém
nhén biét cac hién tuong (xir Iy thu cong) hodc bing
cach phan tich mat d6 nang luong theo thoi gian
théng qua viéc xac dinh ham chuyén ddi tr m (r,
ro) hodc tir vécto cam tng. Cac thanh phan vo
hudng ciia ham chuyén ddi hodc vecto cam ung
phu thudc vao vi tri cua tram quan sat, tan sb thoi
gian va dac diém dia dién. Viéc phan tich ban dd
biéu dién cac két qua thu thap cho phep dua ra
nhung két ludn c6 y nghia quan trong ve dia chat
chang han nhu vi¢e xay dung ban dd d6 dan mot $6
noi cua vo Trai Dat.

Cai tién cua phuong phap MVP nhung chua
dugc str dung rong rai la phuong phap do sau tur
bién dbi (magnetovariation sounding: MVS).
Trong linh vuc nay, cac k¥ thuét do giéng nhu
duge st dung trong phuong phap tir bién ddi, chi
¢6 muc tiéu la thay dbi vi ta mudn xac dinh bién
thién cua d6 dan dién theo chiéu sau thay vi doc
theo tuyén do. Phuong phap MVS c6 thé duogc coi
nhu twong duong voi phuong phap MTS
(magnetotelluric sounding), nhung ¢ day ta s
dung dén khai niém gradient ctia nhitng thanh phan
tir truong thay cho cac quan sat dién truong trong
phuong phap MTS. Dit liéu dugc ghi dong thoi véi
mdt mang it nhit ba diém do c6 khoang cach twong



db6i ngan, bang cach s dung su khac biét giira cac
cdp tram c6 thé xac dinh gan dung gradient ngang
ctia tir truong. Thém vao d6 ta c6 thé tinh toan ham
chuyén d6i T tir cong thirc sau, v6i gia dinh cac
thanh phin truong dién tir va cac khong gian dan
xudt cua chiing c6 quan hé tuyén tinh:

Z

OoH, OH,
ox oy

Ham chuyén déi T la phuong trinh sd hoc cua
tro khang Tikhonov-Cagniard [2, 8], Z trong mdi
tmong dong nhit ngang va sit dung ham chuyén
dbi nay dé xay dung dudng cong do sdu dién tro
sudt biéu kién cua méi truong.

T=-opn

Sy tuong phan d6 dan dién theo phuong ngang
thay d6i theo huéng, bién do va pha cua truong tir
bién thién, din dén viéc ting ddu hiéu cua cac
vecto cam tmg, nghia 1a ting cic thanh phan tir
theo phuong thing dimg. Nhitng gradient dan dién
theo phuong ngang ciing lam thay dbi thanh phin
theo phuong ngang cua tir truong.

Néu moéi truong khong dong nhit ngang,
phu’ong phéap MVS va MTS s€ chi ra nhitng khéc
biét dién hinh cua méi trudong. Viée sir dung ca hai
phuong phéap cung lic cho phép ta cé kha nang mo
ta chi tiét hon cac thanh phan dia dién so véi viéc
st dung riéng biét tirng phuong phap.

Mot wu diém cua nhitng nghién ctru tir bién doi
MYV (magnetovariational) hay d6i khi goi 1a do sau
dia tr GDS (geomagnetic depth sounding) la
khong cé truong dién nao dugc do dac nén van dé
“dich chuyén tinh” khong xay ra. Mot nhuogc diém
cua do MV Ia chi xac dinh dugc nhiing gradient
dan dién theo phuong ngang, diéu nay c6 nghia 1a
s phan b6 d6 dan dién theo phuong thé’ing ding
khong dugc nghién ctru.

Ngay nay nguoi ta thudong két hop tir bién d6i
v6i nhitng phuong phap tir tellua. Mot diéu kién
can thiét trude hét cho viéc ap dung phuong phép
MYV Ia tinh kha dyng cua dir liéu déng bo tir mot
diém do va mot diém tham chiéu.

2.2. Phwong phdp do sdau dia tir

Phuong phap do sau dia tr (Geomagnetic deep
sounding: GDS) dugc cong nhan c6 hiéu qua nhit
trong tham do cdu trac vo Trai Dét véi cac trudng
dién tir tu nhién 1a thong qua viée str dung két hop

phwong phap tir tellua va phuong phap tir bién déi,
day ciing c6 thé duoc goi 1a "do sau toan dién" [1].

Nhu vay, phuong phap nay doi hdi nhitng quan sat
ddng thoi cua tit ca nam thanh phan cia truong tai
hai dia diém: mot co s& va mot tram luu dong trén
mot mién chu ky réng.

Qu4 trinh phan tich cac dit liéu gdm c6 viée
phan tich cudng do theo thoi gian cho mdi thanh
phin tmong duoc ghi Va xac dinh gan ding ham
chuyén déi, trong do gom cac tenxo téng tré 7,
cac ham chuyén dbi tir W . Muc dich ciia phan tlch
tai lidu la sir dung cdc cac ham trén dé xac dinh tat
ca cac dai lugng co lién quan dén tinh chét dién
cta cdu trac dia chit vo Trai Dit, do d6 két qua
minh giai s& thuyét phuc hon khi sir dung ca hai
ham nay [6].

2.3. Phwong phdp tir bién déi
2.3.1. Ma tran Wise-Parkinson

Ttr bién dbi 1a phuong phap nghién ciru cac bat
ddng nhit vé tinh chit dién cua moéi truong tu
nhién. Viéc do cac thanh phﬁn cua trudng tu: Hx,
Hy va Hz dugc thyc hi€n mdt cach d@)ng bo véi
nhiing quy chiéu tai mot tram & xa da cung cap cho
chung ta nhidu thong tin hon. Van véi nhiing gia
dinh m6 hinh mo6i truong phan 16p ngang c6 chua
céc bit ddng nhét ba chidu vé tinh chit dién, biéu
thirc lién hé giira cac thanh phan bién d6i cua
truong tr Hx, Hy ya Hz duoc thé hién qua ma tran
Wiese-Parkinson W :

3.1)

(3.2)

H,=WH, =W, H +W,H

W=[w, w,] va . _[Hx}
’ H

v

Trong d6 W = [W W, | 1a ma trn Wiese-
Parkinson, phan anh tinh chat bat ddng nhét vé tinh
chét dan dién ciia moi trudng theo phuong ngang,
do do:

- X¢ét trong truong hop 1D: Moi trudng pl}ﬁn
16p ngang, d6 dan dién thay do6i theo phuong thang
dung thi:

W=[w, W, ]=[0 0]

- Xét trong truong hop 2D: M6i trudong c6 do
dan dién thay d6i theo hai truc, gid st truc x trung
v6i truc dong nhat ciia moi trudng:

W= [WZX Wzy:l = [0 Wzy]
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- Xét trong truong hop 3D: Trong modi truong
3D, d6 dan dién thay do6i theo ca ba phuong, khi 6
taco:

w=[w, w,]

2.3.2. Phuong phap vecto cam rng

Vecto thuc va vecto 4o cua phuong phap vecto
cam ung dugc biéu dien nhu sau:

ReW =ReW, I, +ReW, I, (3.3)
ImW = ImW, I +ImW, I (3.4)

Trong d6 1,1, la cac vecto don vi trén cac
truc x va y;

. Hinh 1 biéu dién vecto thuc va vecto 4o cua
W, trong d6 ReW va ImWduoc goi la vecto thuc
va vecto 40. ReW chiu anh huéng cua dong di¢n
dan con ImW thi chiu anh huong ctia dong
cam Ung.

Ta nhan thay ddi véi truong hop 2D thi vecto
thuc va vecto 4o cung phuong, con doi vdi

trueong hop 3D bat ddi xtmg thi nguoc lai.
Xuét phat tir thanh phan khong phu thude vao

huéng ciia h¢ truc toa do Oxy: W =,/W2 +W22y ,

szoff [9] dua ra mot dai h}o‘ng duqc g0l 12‘} “tip”
dé dac trung cho tinh chat bat dong nhat cua
moi trudng:

tip= [(W.+W. | (3.5)

- tip = 0: mdi truong duge hinh thanh boi ting
nam ngang xép thanh 16p: 1-D.

- tip # 0: moi truong 2-D va 3-D, tip thuong co
nhiing gia tri gitta 0,1 va 0,5.

Hinh 1a va 1b biéu dién cac vécto thuc va céc
vécto 4o cua hai ma tran: W, = [exp(— g) 0} cla
mdi truong hai chidu véi truc OO 14 truc ddng nhét
va ma tran W - [exp(—:) z.exp(z)} ciia moi

trudng ba chiéu bat ddi ximg.

(a)
0,5
—
ReW
o’ T (6]
v
ImW

W, =[exp(—§) 0}

(b)

X 0,5
A |_|
ReW
....... > Y
ImW

WZ = [exp(—%) 2.exp(§)}

Hinh 1. Céc vécto cam (rng; (a)- trweng hop 2D, OO: truc ddng nhét; (b)- trwéng hop 3D - bat déi xirng

2.3.3. Vecto, pha va dg elip phan cuc tir bién doi

Trén co s tip ciia Vozoff [8] va thanh phan
khong phu thudc vao hudng cia hé truc toa do Oxy

W=, /W2 +W2 va WH: [w.fw,[ 3O
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Berdichevsky va N.T.Van [2, 3, 5] da dua ra
mot phuong phap dé biéu dién ma trin Wiese-
Parkinson W dudi dang vecto tir bién déi, pha tu
bién dbi, va do elip phan cyc tir bang cach xac dinh
h¢ thure lién lac gitra cac thanh phén H,, Hy, H,:



N ) N 3.7)
o,

M dugc goi la sy lién hé cua céc thanh phén tur
bién do6i (new tipper) va c6 thé viét lai thanh:

(W, H, + W, H ) (WoH + WIHD) g )

T]:

2

A

-7

voi

-2R, W, W' H H

zy Xy

‘zxy“zyx

L[+,

>0
\H\ \H\

Ta xét sy thay doi cua n trong truong hop 2D
tic 1la W, = 0. Gia sur H Hl phan cuc tuyen
tinh theo truc T, T lam véi truc x mdt géc O va x
1a truc dong nhét cua moi truong:

Hy =Hcoso, Hy=Hsinoe va H,= W, Hsina
=|W,,sind] (3.9)
minn(a)=0 khi a = 0;7

x 3n
272

Vay

max n(a) = Wzy khi o=

Tur cyc tri cla n(a) 6 thé xac dinh thanh phan
song song (W, =0) va thang goc (w, ) clia ma
tran Wiese—Parklnson

Dya trén két qua ciia mo hinh 2D ta c6 thé
nghién ciru moé hinh 3D bat ky. Gia sir tim dugc
truong H_, trong d6 M ¢6 cic céc cyc tri, nghia 1a
H, co cac cuc dai va cuc tiéu. Trong trudng hop
tong quat clia truong nay, cé thé xem 1 truong
phan cyc elip va chiing gom c6 tnrorng 4 song song
H/ va 4 vudng goc H*. Thanh phan ' duge xac
dmh tir diéu kién:

min n(a)=0 Nghia la:

I

W, H! +W,_H) =0

Suy ra pr oty W, (3.10)
OH] W,
Tuongtu  maxn(a)], =W

Co nghia la:

\WZXij +[w H[

—2R,W, W’ HL(HL) =0

zy X zZy X
1 *
Ta c6 thé suy ra: P;; =—2=_" (3.11)
Vay P (Py) =-1

Vi trudng H/ va Hj truc giao nén cac tryc 16n
cua elip phan cuc vudng goc voi nhau, hudng theo
phuong & song song va 4 vudng goc va day la
hudng chinh ciia bat ddng nhat 3D.

Xay dung V huéng theo truc 16n cia phan cuc
elip va co gia tri bang suét Vﬁ
Parkinson. Goc q;; gifta ti
cuc H! dugc tinh [3]:

x va truc 16n phan

tg20,; = tg20;; cos ¢;; (3.12)
T
Véi 0, = arctg|Pg|; = {0 , 5}
va o =argPy; oy e[O, 2n]
L T . . .
aHe{O,z} khi cosey >0 va

oy e[—;,O}, khi cos¢;; <0

Vecto V nam clng trong phan tu clia mit
phang toa d6 voi vecto thyc Re W , nghia la:

W,y

N sargW,_ | g
oy —arctg 5

VéYV:HWHcosocﬁ,L +HWHsinaﬂy (3.13)

V duoc goi 1a vecto tir bién d6i, suat cua nbd
cho thay mirc d9 bién doi veé tinh chat dién cua bat
dong nhat, phuong ctia V 1am véi truc x mot goc
Oly; va chi ra ving bat dong nhat.

Do elip duge biéu dién nhu sau [3]:

(3.14)

o | o

et =tg [; arcsin (sin 20, sin @}, )} =

Vi ban truc 16n:

=\/1+\P1ﬂ2 +2ImP; +\/1+\P§‘2 —2ImP;
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Va ban truc nho:

bz\/1+\P;\2+21mP; —\/1+\P§\2—2Impg
Ta co:

+ g; =0 Phén cuc tuyén tinh

+ Sﬁ # 0 Phén cuc elip

+ g;; =1Phén cyc tron

Va
2 2
v =argW =arg,|W, +W_,
v =argW =t +arg,|W} +szy

v dugc goi 1a pha tir bién doi, no phan anh quan hé
gifta tdic dong va cam ung cua dong. Néu y ~ 0
hay v =~ = thi dong tac dong trdi hon, nguoc lai

néuy ~ g thi dong cam tng chiém wu thé.

Tom lai V cho ta hai thong so (phuong va gia
tri), dong thoi [V| > [ReW| va |V| > [ImW/|, ngoai
ra hai thong tin nita: d¢ elip Sﬁ cua tr}r(‘)rng H; va
pha y cang lam cho viéc xac dinh bat dong nhat
hoan thién hon.

3. M6 hinh thir nghiém va két qua vng dung
3.1. M6 hinh

Mo hinh dugc dua ra ¢ ddy bao gom ba 16p,
trong d6 bat dong nhat 3D & 16p thir nhat, cac két
qua tinh toan mé hinh (bai toan thuan) dugc cho
bdi phuong trinh tinh SIJM (phuong phap phuong
trinh tich phan) va FDM (phuong phap phan tir
httu han) cia A.S. Debabov va .M. Varensov [2,
7]. Ca hai mé hinh déu dugc khao sat voi chu ky
2,6 gidy va bat dong nhét 3D hinh elip c6 ban kinh
truc a =15km, b = 5km véi d6 dan dién S, & trong
elip va d6 dan dién S, & bén ngoai elip. Cu thé cac
tham s6 cho hai mé hinh la:

Mo hinh 1:

p=100Qm; p,=1000Qm; p;=1Qm .
So=10(S/m); S,=100(S/m); h; =1km; h, = 200km

Mo hinh 2:

P, =100Qm;  p,=1000Qm; p,=1Qm .
S, = 100(S/m); S, = 10 (S/m); h, = Tkm; h, =
200km
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+ g; >0 Hudng quay cta H! theo chiéu kim
dong ho

+ Sﬁ <0 Huéng quay cia H' nguoc chiéu
kim dong ho

Sut va du (phan cuc trai, phai) cia do elip chi
ra tinh chat phan cuc cua truong Hf .

Tu thanh phan bit bién theo phép quay

W =W, +W_ ,phay dugc tinh:

khi arg,[W, +W, >0
khi arg,/W. + szy <0

Chuing ta dua ra md hinh 1 trai ngugc véi mo
hinh 2 vé tinh chit dién (m6 hinh 2 bat dong nhat
la cach dién) nham chi ra su khac biét gifta chung
theo két qua phan tich (hink 2).

(3.15)

Hinh 2. (a) Mé hinh 3 I6p v6i bat ddng nhat 3D hinh elip;
(b) So @ diém do

3.2. Két qud phn tich theo vecto tir bién doi

Céc thong sb co dugc do cac phép bién ddi ma
tran Wise - Parkinson dugc thé hién trén cac bdang
1va2.

Tir hinh 3 ta thiy tai tAm cua ca bat dong nhét
dan dién va bat dong nhit cach dién, vecto tir bién
d6i c6 sudt rat bé va co thé bo qua so véi nhirng
vecto tir bién ddi & nhimg vi tri do khac, nhung cac
gia tri ciia do elip 1a 16n nhat (d6i voi timg mo
hinh: m6é hinh 1 1a 0.06584917, m6é hinh 2 Ia
—0.37340678).

Tai diémdo 2, 3,4, 7:

D41 v6i mé hinh 1 va 2, vecto tir bién doi nim
cung phuong véi truc doi xing cia bat dong nhat
the hién tinh 2D cua méi trudng.



Trong md hinh 1 céc vecto tir bién d6i hudng ra
xa tam bat dong nhat dan dién, pha tir bién doi nam
0 gbc phan tu thr hai. Trong khi d6 6 m6 hinh 2

Bang 1. S ligu xtr ly md hinh 1 bing phwong phap vecto tir bién déi

(bt ddng nhat 1a cach dién) thi cic vecto tir bién
doi hudng vao tam cua bat dong nhat, pha tir bién
do6i nam ¢ goc phan tu thir nhat.

L L L 5 L
STT P, Oy 61—[ Py HWH hd €y
1 12.611178 1.2167897 1.2117758 0.20065618 0.00013424206 0.89478646  0.06584917
2 23.0971273E-006  3.0971275E-006  0.00021826133 4.7265795 0.58419519 2.9206957 -0.00021823935
3  32.0109467E-005 2.0109468E-005 0.00027004635 4.7869247 0.49663872 2.8453143 -0.00026929657
4 4314.58006 1.5702618 1.5694928 1.1482837 0.055773249 2.9192293 0.0011888669
5 50.13093151 0.13021034 0.13076551 0.094313443 0.49586857 2.8871262 0.012176571
6 60.11140321 0.11095128 0.11117123 0.063964109 0.39269072 2.8336426 0.0070480655
7 74257647 1.5701124 1.5695289 1.0008117 0.15431153 2.7075109 0.0010670451
8 80.99277605 0.78323709 0.78324344 0.076652814 0.11085721 2.8235584 0.038344827
9 90.69545244 0.60838632 0.60876736 0.068466688 0.089961214 2.8979045 0.03212745
Bang 2. Sé liéu xtr ly md hinh 2 bing phwong phap vecto tir bién déi
L L i 2 L
STT P. oy 0, Oy HVW‘ Y €y
1 -1.0893582 -1.3106176 4.192118 1.1426844 2.8510859E-005 3.1375516 -0.37340678
2  -3.5724307E-005 -3.5724307E-005 3.0480953 3.5881024E-005 0.37295695 0.071651324  3.3498952E-006
3 -8.1961116E-005 -8.1961116E-005 3.1828165 8.2030808E-005 0.25117357 0.23957122 -3.380666E-006
4 -2634.2146 -1.5704794 2.7231662 1.5704495 0.2186988 0.2287866 0.0001409412
5 0.59413857 0.54413228 6.0253865 0.55097228 0.36273242 0.15221235 -0.11523007
6  0.5000508 0.47367497 5.9458996 0.48728653 0.23416545 0.31101447 -0.1395823
7 -2083.161 -1.5703631 2.8239373 1.5703403 0.20503965 0.39816752 0.00014243437
8 829189153 1.2640512 5.9910103 1.2537868 0.11163817 0.6540035 -0.085944556
9 22088304 1.1735766 5.9854026 1.1623347 0.078979174 0.8289293 -0.10820329
F X 2 3 1 z 3
T | DS || T ~
| ' I ' ;
| : | : : .=
i l i : ]
! . : ] ] i
| ' i
| . H ! !
! H A n ; ;
] ] H H
' s { ;‘C\t\\i: 4 5 {6 ' s {6
Ir' = 1, Y / B i
i g | i ! {
[ v I i i !
! i | M I i
| ] | N h J
: ] | i ,‘. ."
i / - - | g
| /! o1V || a1V ¢ ;
i K l—cgj_ »—éL Ik . J /.
L 00l H [oa®H | A
p_. 8 3 H = 1| . II'L_ \"_g = »
r N - : L s 2 L & .

(c) Mé hinh 1, (d) M5 hinh 2

Hinh 3. Véc to tir bién dbi va elip phan cuc tir (a) M6 hinh 1, (b) M6 hinh 2; va Pha tiy bién dbi
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Tai diém do 5, 6, 8, 9:

D6i v6i mo hinh 1, céc véc to tir bién doi
hudng ra xa tdm bat dong nhat dan dién, thé hién
tinh chat 3D cua bat dong nhat, pha tir bien doi
nam & goc phan tu thir hai.

D6i véi mo hinh 2, cac véc to tir bién dbi
hudng vao tim bt dong nhét cach dién, thé hién
tinh chat 3D ciia bat dong nhit, pha tir bién doi
nam & goc phan tu thir nhat.

Mat khac, theo hinh 3a, b, dd elip phan cuc tir
d6i dau trong khu vure xuat hién bat dong nhét 3D.
Déi v6i md hinh 2, tai cac diém do 5, 6, 8 va 9
(bién cta bt ddng nhat), do elip c6 gia tri 1on tir
—0,1 d&én —0,14. Hinh 3c, d cho thdy pha tir bién d6i
16n dan tir noi c6 d6 dan dién thip sang noi c¢6 dg
dan dién cao.

3.3. Ap dung phwong phdp tir bién déi dé phin
tich durt gay Kirovograd

Hinh 4 14 so d6 dia chat ving Ukraine. Dya vao
két qua do tir tellua, ta ap dung phuong phap tir
bién ddi dé khao sat dut gay Kirovograd (Ukraine)
[1, 4, 9]. Do dut giy thuong c6 do dan dién cao
hon so voi mdi truong xung quanh nén cic vecto
thue trong phuong phép vecto cam ng c6 phuong
rdi xa dut gdy. Twong tu nhu vy, cac vecto tir bién
d6i ciing c6 phuong rdi xa dit gay. Pha tir bién doi
trong goc phan tu thir hai va phan 16n tuong duong
goc 3m/4 va ¢ nhimng diém twong duong véi T,
chimg t6 ciia dong tac dong chiém wu thé. Do elip
phan cyc tir thay ddi tir 0,1 dén 0,5 va d6i ddu khi
di qua dut gy Kirovograd.

- u
elrylsky “oVinpitsyab
yisky o “,ra,.e‘

VP

borders of principal
tectonic units

regional conductivity
anomalies by MVP data

e
o—— Wiese vectors, C
=1

W
cw

Hinh 4. So' db dia chét viing Ucraina, trong d6 cé huéng clia véc to Wiese-Parkinson ddi véi chu ky 1800s. Nhirng di
thuwerng dan dién khu vue theo ky hiéu: C - Carpat, K - Kirovograd, D - Donbas. Cac khdi cAu trac dia chat: VP - Volhino-
Podolsk, KG - Kirovograd, ND - Near-Dnieper, NA - Near-Azov, Cr - Crimea; Cac hé théng nép ubn: VPP - Volyn

Podolian Plate. Viing sut Itn dai ¢b sinh (Paleozoic depressions): P - Pripyat, IK -

Indolo-Kuban, NBS - Near Black Sea,

PD - Pre-Dobrudgian, PC - Pre-Carpatian. Cac c4u trlc dai nguyén sinh (Proterozoic) ciia khdi dia chét Kirovograd: RA

- Ryasnopol, Il - Indolo-Inguletz (Theo Ingerov A. |,

Dué6i ddy 1a bang liét k& chudi s6 lieu xir 1y
bang phuong phap vecto tir bien doi cua dut giy
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Rokityansky I.1., V. I. Tregubenko, [4])

Kirovograd (bdng 3) va hinh 5 md ta cac dai lugng
nhu dg elip, pha va véc to cam ung cua doi dat gay.



Bang 3. Sé liéu xi ly bing phwong phap vecto tir bién déi cua dirt gay Kirovograd

1 L 1 1 i
STT 4 o Oy s ¥ v Cu
1 1.0715936 0.86294158  0.3833289 085739416  0.53399818  2.7639365 0.19188581
2 -0.78692144 -0.69391124  3.5049368 069976406 046105909  2.8323393 -0.18082664
3 -0.95874503 -0.92871141  3.8392605 0.89647113  0.68081855  1.996518 -0.35218575
4 -0.44106828 -0.4353624  2.6265605 046908373  0.64358744  1.7681113 0.20714242
5 -0.26790418 -0.2940991 4.0636692 041737483 041486879  1.9042449 -0.32682871
6  0.4402905 042923921 0.45202236 045517035 048314984  3.0278819 0.17792764
7 047153329 044312576 6.096648 044740432  0.38939505  3.0483135 -0.072719182
8  0.39248026 042260066  0.77823051 050369878  0.37791687  2.4208711 0.32885253
9 066532273 0.59255565  6.0892381 059583184  0.49639283  3.1150724 -0.09252641
10  -0.86093953 -0.83816307  2.484479 0.82723311  0.28856305  0.1881111 0.33940913
11 -0.7261304 15123888  4.5125155 1.3038916 022585582  0.061040519 -0.26713715
12 0.65086062 057987476  6.1385177 058179108  0.34392748  0.0037258202 -0.066479986
13 0.52235086 049429615  5.9200438 0.50956839  0.38584866  2.9143162 -0.15488826
14 0.74913419 064297538  6.2703052 064298656  0.51146263  3.1333429 -0.0061806581
15 0.39314215 0.509824 0.99206454 062321467 031979999  2.8523441 0.49329672
16 1.7921087 1.0621112 0.029414751 1.0620145 029472552  3.1101299 0.012513637
17 -4.4196742 -1.380504 3.5450702 1.3656317 027300574  3.1197511 -0.078796281
18  0.99577532 0.7932148 0.19716699 079306338  0.68373071  3.0133688 0.098892257
19  4.6731808 1.3609806 0.071242596  1.3605077 0.37644695  2.6088763 0.014534499
20 -1.7832304 -1.1110865  3.5321766 1.0924223 045456253  1.8470197 -0.1594959
21 1.1315788 0.87594386  0.31276895 0.8716398 047453675  2.7578637 0.15521585
22 -0.58702365 -0.56624142  2.6370107 059071765 040502706  1.4814353 0.2360935
23 0474259392  -0.47268381  3.7059477 051147077 031956311  2.6177652 -0.24162288
24 -0.26118993 -0.27291543  3.9395329 0.35798106  0.33046108  1.9502203 -0.24957924
\ 4. Két luan
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Hinh 5. Két qua phan tich drt gay Kirovograd (a) Vecto tir bién dbi, do elip;

(b) Pha tw; (c) Vecto cdm (rng

Wiese-Parkinson.
Nhiing tham so
vat ly chinh nhu:
d6 phan cuc tu,
vécto cam Ung,
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vécto tir bién ddi, pha tir bién dbi va do elip phan
cuc dugc su dung trong phan tich mé hinh ly
thuyet va ung dung thuc té.

Céc két qua nhan duoc tir md hinh cho thiy
vecto tir bién d6i V chi 16 duge sy dich chuyén
ciia d6 dan dién nho vao chiéu cia nd. Vecto V cb
khuynh huéng roi xa bt dong nhét din dién va
hudng vao bat ddng nhét cach dién. Pha tir bién d6i
¢6 xu hudng tang dan tir noi co do dan dién thap
sang noi c6 do dan dién cao. D9 elip SH cua elip
phéan cuc tir khac khong, c¢6 su phan cuc elip hoac
trg‘)n, cPﬁng tér Su xuét’ hién cua bé§ dépg nhé’t 3D,
néu €y doi dau su xuat hién ctia bat dong nhat 3D
cang rd hon.

Két qua tmg dung thuc té dé_nghién ctru dut
giy Kirovograd cho thiy vecto V luén luén cé
phuong roi xa dut gy (xem dit gdy 1a bat dong
nhit dan dién vi trong cic dut giy co khi ning
chira nuéc_thuong cé hoa tan cac mudi), do d6 khi
v& vecto V chung ta s& thiy cac vecto nay déu co
hudng xuat phat tir cac dut gdy nén viée xac dinh
cac dit giy dia chat trd nén dé dang. Khi di qua
ranh giGi dit gdy thi do elip phan cuc tir s& d6i ddu
va vung cé dut gay do elip co gia tri 1on.

Uu diém cua phuong phép tir bién ddi 1a do dac
ba thanh phan tir dwoc tién hanh cing mot lac va
tai mot diém do, khong nhu trude day chi tién hanh
do Hx va Hy cho nén han ché dugc kinh phi phat
sinh ngoai thyc dia.

Loi cam on: Tac gia chan thanh cam on
Truong PHQG Tp. HCM da cép kinh phi dé tac
gia hoan thanh dé tai cip PHQG nam 2011:
Phuong phap tir bién d6i va mé hinh thir nghiém.
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SUMMARY

Magnetovariational method and result of testing models

Many scientific projects relevant to five elements of electromagnetic field show that Magnetotelluric (MT) method can
be applied in researching inhomogeneity of 2D and 3D models. Therefore, simultaneous analysis of these
magnetotelluric elements recorded in distant station such as (Ex, Ey, Hx, Hy, and Hz) is concerned in the MT method.

When frequencies of electromagnetic field changes, the field’s elements are related through relational tensors which
were impedance tensors (Z;) and pulse transfer function (Wj). More scientific research is interested in data analysis,
especially applying data measurements of distant stations in noise filtering.

Nowadays, one of the effective methods to study the geoelectrical inhomogeneity is the variable magnetic section, in

which relations between the variable components Hy, Hy, H, of the geomagnetic field are given by Wiese - Parkinson
matrix. There are many models of transforming and representing this matrix to obtain useful information such as
magnetic polarisation diagram, induction vector, magnetovariational vector, magnetovariational phase and ellipticity. The
paper present the application of using above magnetovariational parameters to study the geoelectrical inhomogeneities
on models and practical application.
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