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TOM TAT: Trong nhiing nam gdn ddy, phitong phdp dnh dién da dvoc dp dung réng
rdi va c6 higu qud trong nghién citu tinh bt déng nhdt vé dp dan dién ciia méi truomg dit
dd. Phitong phdp ddt co sé trén viéc 18 hop do sdu dién va mdt cdt dién. Két qud phédn tich
cho ta cdc bitc tranh vé tinh chdt dén dién hai chiéu (2D). Bai bdo nay gidi thiéu so lugc co
s& ly thuyét va két qud dp dung ciia phuong phdp dnh dign 2D trong viing Pbng bdng song
Citu Long, Péng Nam Bé va Thanh phé Hé Chi Minh.

1. MO PAU

Trong thip nién vira qua phudng phdp 4nh dién, nhit 12 phuong phdp dnh dién hai
chiéu (2D) di phat trién nhanh chéng va rong khip trong viéc khdo sit cdu tric dia chit,
ddc biéi 12 tai nhitng ndi ¢6 diéu kién dia chét phifc tap, khi d6 cdc phuong phap thim do
dién truyén thdng thudng gip khé khin trong viéc gidi dodn. Trong phuong phap 4nh dién
2D viéc do dac dugc thuc hién bing mét hé cdc dién cyc (25 cuc hodc nhiéu han) x&p theo
dudng thing vdi khodng cach khong ddi. S8 liéu do dac dude biéu dién trén mat cit ding
dién trd suat biéu ki€n; thuat todn xi 1y bao gdm viéc chuyén d8i s6 liu dién trd suit biéu
ki€n thanh dién trd sudt thyc (gid dinh), sau dé dang phuong phdp sai phan hitu han hoic
phan tlf hitu han d€ tinh lai md hinh trén co s3 s6 liéu do dugc chuyén ddi. Si sai khéc giita
s6 liéu tinh todn (m hinh) va s& liéu do dac dudc si¥ dung dé tim tuong quan sao cho c6 sur
phi hop giita m6 hinh du ki€n véi s8 liéu quan sat.

Bai bdo nay gidi thiéu cd sd 1y thuy&t va két qué 4p dung cla phuong phap anh dién
2D dudc chiing t6i thuc hién tai mot s& khu vuc trong nudc trong vai nim gin dy.

2. COSG LY THUYET CUA PHUONG PHAP ANH PIEN 2D

a. Phuong phép binh phudng t3i thi€u Loke — Barker (1995 -1996)

D& gidi bai todn ngugc dién trd suat 2D, ta xét m6 hinh bao gdm mdt s khdi hinh
chit nhit c6 dién trd sudt khong ddi (Barker, 1992; Hinh I). Phuong phédp binh phuong t8i
thi€u dugc sit dung d€ x4dc dinh dién trd sudt cda cic khdi chit nhit (cdc tham s& md hinh)
béng cdch cuc tiu hda sai s8 gilta gid tri dién trd sut biéu kién do dac va gid trj tinh todn.
Sasaki (1994) di biéu di&n bai todn ngudc trong thim do dién mot chidu bdi phuong trinh:

Ad = AAp, ; (1)
trong d6 : Ad - véctd sai phan logarit giita s& li&u md hinh tinh todn va s& lidu do dac,
Ap - véctd hiéu chinh ddi véi tham s& md hinh ban diu py, A - ma trdn Jacobi (ma trin dao
ham riéng phin clia mé hinh dy ki€n theo cic tham s8 cia md hinh).

Do bai todn ngudc dia vat 1y 1a bai todn khong chinh nén cin x4c dinh mét vai gidi
han cho Ap, va gidi phdp & ddy 1a 1am tron mé hinh dé thda cong thic ciia phuong phip
binh phudng t8i thi€u (Lyth and Dines, 1980; Constable et al, 1987).

Trong s6 (mifc d6) 161 16m (khéng nhin) r cda khdi chi nhat thit j c6 thé xdc dinh
duéi dang ma trin:
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r=CAp, 2)
trong d6 C - todn tif sai phan 1am tron mé hinh. dudc goi 12 bb loc.
Ham muc tiéu d€ xdc dinh cyc tiu dudc xdc dinh bdi

U =|ad - Aap|” +|r]’ 3)
Il : chudn Euclide, A: hé s8 thdm.

Cuc tiéu héa U cho ta hé phuong trinh tuyé&n tinh nhu sau

(ATA+0cTC)Ap = ATAd (4)
L&i gidi nay tuong duong véi 13i gidi binh phuong t8i thiéu ctia hé
A Ad
NiYe Ap = ()

Phuong phép gidi bai todn ngudc c6 thé dugc chia thanh ba bue chinh: 1) bude mot
1a tinh todn céc gid tri dién trd sut bi€u ki&n cho md hinh gid dinh, didu nay thudng dugc
sit dung bang phuong phédp sai phin hitu han hodc phin t hitu han (Smith v Vozoff,
1994), 2); budc hai 1a tinh ma trdn Jacobi cdc dao ham riéng clia A (A dudc tinh lai sau mdi
lan ldp va dao ham riéng phin c6 thé tinh bling gidi tich cho trudng hop moi trudng mot
chiéu d6i véi md hinh dy ki€n ban diu); 3) budc ba 1a gidi cdc phuong trinh tuyén tinh
trong phuong trinh (4) hay (5).
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Hinh 1. M6 hinh gidi dodn phudng phdp dnh dién 2D
b. Phudng phip Zohdy (1989) va Zohdy — Barker (1995).

Trong phuong phdp binh phuong t6i thi€u ddi hdi phdi tinh ma trin Jacobi A cédc dao
ham riéng phin cia tham s§ md hinh mi 14n 13p. Nim 1989, Zohdy di duwa ra mot k§
thudt mdi giip khong phéi tinh dao ham riéng phin va dudc Barker va Holbs (1992) md
rong dé€ gidi bai todn ngugc 2D. Sau d6, bing thyc nghiém Barker (1995) dd hoan thién
phuong phdp nay, dudc goi chung 13 phuong phdp Zohdy —Barker.

Phuong phdp Zohdy dua trén hai budc chinh:1) thu thip s& liéu do dac, thiét 14p m6
hinh dy ki€n ban dau va 2) tinh véctd hiéu chinh nhim gidm thiéu t6i da db sai l1éch giita
s6 liéu do dac va mé hinh dy ki€n. C4c budc tinh ciia phuong phép 1a

- D3 1éch gitta dién trd suat do dac va dién trd sudt tinh todn theo du kien
e; () =log[po ()]~ loglp.. ()], (®)
trong d6 j mé t4 18p thit j (s6 1dn do), i - 14n lip thit i.
- D0 sai 1&ch giita hai 1dn 1ip dugc x4c dinh bdi
¢; (i) = log[pi.; ()] loglp; (j)] @
- Théng qua phuong trinh
¢;()) =¢;(j) (8)
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Poli)
Pe, ()
Sau méi 14n lip dudng cong dién trd sudt biéu kién dudc tinh todn lai, qué trinh lip
di lip lai dugc thyc hién cho d&n khi sai s6 clia cin quin phuong (RMS)
Z Po()) — P ()
j=1 Po(d)
N
gilta dudng cong do dac va dudng cong dién trd sudt tinh todn 12 t8i thi€u (thudng chon bé
hon 5%).
Trong phudng phdp Zohdy d6 hdi tu dugc cdi tién biing cdch nhan thém hé s& fi(j)
vao ej(j) nhu sau

suy ra Pi+1(3) =pi(j) 9)

RMS(%) =

.100 (10)

¢; (§) =1; (J)-€; (J) (11)
trong d6 f; (j) ban ddu duge 14y 14 1,0 cho hai budc 1dp diu, sau d6 hiéu chinh d6 chénh
1&ch logarit e; (j) cho cdc budc 1ip k€& ti€p va dua dén bi€u thitc hiéu chinh sau

£,() = f...lu)[l 045l ] (12)
€i-1 §))

Trong thuc t&, gid tri f; (j) dugc gidi han tir 1,0 d€n 3,0 nhdm 1am cho dnh hudng ciia
qué trinh gidi bai todn ngugc 1én do 6n dinh 1a thap nhat, nghia 12 bi€u thic trén chi duge
dp dung khi d6 sai 1éch €; (j) va ei1 (j) 16n hon 0,1%. Ngoai ra, trong s§ liéu thu thip
thudng c6 nhi€u ngiu nhién, do d6 dé cho phuong phap c6 hiéu qua hon ta ti€n hanh lam
tron dudng cong thdng qua biéu thitc

¢;i())=C ei(j-1D+Cy.€;(j) +C3.¢;(j+1), (13)
nghia 12 thay vi si dung d6 sai l&ch tai mot diém s6 liéu (d€ tinh téan sy thay déi cia 16p
tht j ), c6 thé sit dung gié tri trung binh clia d6 thay ddi diém thif j v6i hai diém k€ cin cilia
nd; cdc hiing s6 trong biéu thic (13) duge xdc dinh 1a: C; = 0,25; C; = 0,50; C3 = 0,25.
Trong trudng hgp nay gid tri chénh léch trung binh cla 3 diém bing khong, dién trd sudt
clia 16p khong thay ddi, vi vdy 4nh hudng cla nhi€u ngdu nhién 1€n dién tr§ sudt cdc 16p
dugc gidm t8i da.

Nhiim cdi ti€n phuong phdp Zohdy, Barker (1992,1995) da sit dung cdc khdi chif nhit
(Hinh 1) hai chiéu, s6 khéi tudng dng vdi s6 li€éu do dac. Theo phuong ngang mdi khoi
dugc dit tai vi tri diém gifta cda hé thi€t bi do dién trd suat biéu ki€n, d6 siu dén giita khdi
bing d6 sdu nghién cifu tuong ng véi kich thuSc clia hé thi€t bi (bing 0,5 1in khodng cdch
dién cuc trong hé thi€t bi Wenner). Cin luu ¥ 12 bén trdi va bén phai khdi dudc kéo daira
vd han theo phuong ngang; phin ddy cla day khdi dugc kéo dai xudng v6 han, bé day va
bé rong clia mdi khdi 12 phin s6 bing 0,5 dén 1,0 14n kich thudc thi€t bi nhd nhat.

Nhu trong md hinh mét chiéu, gid tri dién trd sudt ban dau gédn cho mdi khdi 12 gi tri
dién trd suat bidu kién tai cdc di€m biét trude trén dudng cong khdo sit moi trudng mot
chiéu, chi khdc & chd biéu thitc md td cdc budc lip 1a

cy(l,n) = ey(,n) (14)
trong d6 112 s8 khéi chit nhat hodc s6 di€ém do bit diu tif phia tay trdi theo phudng ngang
cia m6 hinh; n - mic cla cdc khéi chit nhit hodc cdc diém do theo phuong thing ding;
ej(l,n) - d§ sai 1&éch 16garit gifta gid tri tinh todn va gid tri do dac cla dién trd suit biéu
ki€n; ‘¢i(l,n) - d5 sai 1éch 16garit clia dién trd suit trong khdi (I,n) tir 1an lip thy i d€n 1dn
13p thit (i+1).
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D6 hdi tu cia mé hinh dugc m6 td theo bi€u thitc
ci(l,n) = fi(l,n).ei(1,n) , (15)

trong d6 fi(1,n) 1a hé so b3 sung vao d€ ting su hdi tu clia phudng phdp, fi(l,n) c6 gid tri ban
ddu 1a 1,0 cho 14n lap diu tién va ding dé hiéu chinh d6 sai 1&ch cia logarit e;(1,n) cho cdc
budc lap k& tiép. Biéu thifc hiéu chinh dugc tinh bdi

fi(,n) =f;;(Ln); 1,0 g i) ] (16)
€i1 (lan) J

D6 sai 1éch binh quin logarit clia dién trd suat biéu ki€n dugc bi€u dién qua
biéu thiic

.(1,n) = Cye; (1,n)+C '
Rk s{Hei(l+2,n—1)+ei(1—2,“*’1)"'ei(l_1’n+1)

e;(1-1,n)+e;(1+1,n)+e;(I+1L,n—1) }
am

trong d6 e; 1a dd sai 1&ch 16garit clia dién trd sudt do dac va tinh todn; C, - trong s6 cida
diém gifta; C; - trong s6 clia cdc di€m chung quanh.

Téng cong cdc gid tri trong s& thdng thudng 121,0 va C, tir 0,5 d€n 0,15 (thyc t& tir 0,2
d&n 0,3). Cin chd y ring n&u bd loc hai chiéu dugc md t& qua biéu thic (16) 4p dung cho
s6 liu cau triic mot chiéu, thi ta s& thu dudc k€t qua tudng ty nhu da thuc hién véi bd loc
mot chiu. Khi dé ta xem nhu sit dung bd loc mdt chiéu twong duong di cé thém vao cdc
trong s6 2Cs, (Co +2C,) va 2C,, Vi vy, bd loc 2 chiéu mang trong s trung tim C, tuong
dudng vdi bd loc mot chiéu mang céc trong s 0,25; 0,5 va 0,25 khi dugc ding cho cic bai
todn ngudc véi mit cdt gid dinh tir cdu triic mdt chiéu clia mdi trudng dat da.

3. KET QUA AP DUNG CUA PHUONG PHAP ANH PIEN 2D.

Ching t6i da 4p dung clia phudng phép dnh dién 2D d€ khio sét tai 4 khu vyc:
a. BJ song Sai Gon, bdn ddo Thanh Pa, Tp.HS Chi Minh (mit cit LH).
b. Bd song Tién, Thi x4 Sa Péc, tinh Pong Thdp (mit cdt SD).
¢. Mo da Ndi M6t, huyén Ninh Son, tinh Ninh Thudn (mit cit NM).
d. Bairdc Pong Thanh, Héc Mén, Tp.Hd Chi Minh (mit cit PT).

a. MitcitLH.

Trong khu vuc sin Tennis thuc hién 1 tuyén do LH (Hinh 2). Diém diu tuyén do
ngay nha 6ng Trin P&m va k&t thiic ngang hang rao khu vuc qudan Ly Hoang. Trén tuyén
do & vi trf mét thit 4 — 32, tr d6 sdu 1 — 3 m 12 16p cdt san 14p. T dd sdu 5 mét trd xudng
dén 10 m 12 16p sét bun, d& sat 18 khi c6 tdc dong khdc ching han nhu dong chdy. K€t qui
dugc xdc nhin bing 16 khoan.
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Hinh 2. Miit ciit anh dién 2D tuyén LH.
b. Mit cit SP

Tuyén do bd tri song song by sdng Tién, dai 51m, khodng cdch dién cuc 3m
(Hinh 3). Mit cdt k&t qué minh gidi thé hién mdi trudng cho d&€n d§ sdu 4 m, cdu tric dia
cha't phan 16p ngang khé 15 v6i dién trd suat dudi 30 Qm. Lép thit ba thé hién di thudng &
d6 sdu 4 - 10 m gid tri dién trd sudt trén 35 Qm, thanh phan thach hoc chiing t6i du dodn
chii y&u ia cat, d& sat 13 khi c6 tdc dong khdc chdng han nhur dong chdy.
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Hinh 3. Miit cdt dnh dién 2D tuyén SP
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aé

c. Mt cfit NM.
Tuyén do dai 450 m thife hién trong khu v M dd Niii Mét, Ninh Son, Ninh Thuin
dénh gid d6 nguyén khdi cla dd (Hink 4). Doc theo mit cit, c6 thé thdy & cdc vi tri mét

thi 115-160, 230-245 va 340-370 xuat hién nhitng khéi c6 dién trd rit cao (> 5000 Qm).
Day la dd c6 do nguyén khai 16t va da dugc kiém chitng bing 135 khoan.
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Hinh 4. Mt cit 4nh dién 2D tuyé€n NM

d. Mit cit DT.
Tuyé&n do dai 160m song song vdi rach Tra chdy ra song Sai Gon, cdch rach khodng

400m, cdch ranh bii ric khodng 50 m, dugc ti€n hanh d€ gép phin nghién citu lan truyén &
nhiém cla béi rdc vio nuéc mit vd nuéc ngdm chung quanh khu vire. Trén Hinh 5 c6 thé

35
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Honh 5. Mit cit 4nh dién 2D tuyén DT.

- Ldp ddt mat c6 dién trd su't thdp (< 10 Qm)va phan 16p ngang.

- Cho dén d6 sdu 20m dién tr3 suit tdng cao, du dodn la 16p cét pha.

- @ d6 siu khodng 20m, & vi tri mét thit 16, xuat hién khéi dién trd suat
ap, nhung @ phén cuc 16n, du dodn 13 thiu kinh sét.

Tr

ang 40



TAP CHi PHAT TRIEN KH-CN, TAP 8, $0' 8-2005

4. Kétluan

V8i mot s6 khdo sdt thyc t€ da trinh bay & trén, c¢6 thé nhén thiy 13 phuong phap dnh
dién 2D di cho cdc k&t qua khd phd hdp véi thuc t€, & nhitng ciu tric dia chit khdc nhau.
Diéu d6 cho thdy phuong phdp nay déng vai trd quan trong trién khai ¢ng dung, dic biét 1a
trong mdt s6 linh vuc dia k¥ thuat, dia vit 1§ moi trudng.

THE APPLICATION OF ELECTRICAL IMAGING METHOD
TO STUDY THE INHOMOGENEITY OF ELECTRIC CONDUCTIVITY IN
GEOENVIRONMENT

Nguyen Thanh Van”), Le Ngoc Thanh®, Nguy&n Minh Anh®"
(1) Faculty of Physics, University of Natural Sciences
Vietnam National University — Ho Chi Minh City
(2) Sub-Institute of Geography in Ho Chi Minh city
Vietnamese Academy of Science and Technology

ABSTRACT: In recent years, the electrical imaging method is largely and effectively
applied to study the inhomogeneity of electric conductivity in rocky soil environment. It is
based on the combination of two vertical electrical sounding(VES) and electrical profiling
(EP) methods. The interpretation results give the 2-D conductivity pictures. This paper
presents the theoretical fundamentals and the results of application of electrical imaging
methods to the Mekong Delta, South-East Vietnam and Ho Chi Minh City.
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