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TOM TAT

Phuong phép tham do dia chan la mot trong nhimg phuong phép dia vat Iy quan trong dugc tng
dung nhiéu trong khao sat cau tric dia chat tang sau. Gidn d6 séng dia chan cé su lién hé dén dac
tinh tr& khang am hoc ctia méi trudng dat da gidip phan anh hinh anh cac déi tuong dia chat bén
dudi. Viéc quan ly hiéu qua cac di liéu két qua trudc va sau minh giai dia chan sé gitp ich cho cac
nha khoa hoc cé cai nhin téng quét trong viéc danh gia déi tuong dia chat can nghién clu. Qua
trinh quan ly nay dugc biéu hién qua viéc théng tin can dugc sép xép theo mot thé théng nhat va
viéc cap nhat ciing nhu trich xudt thong tin két qua can nhanh chéng. Trong bai nghién ciu nay,
mdi quan tam clia ching toi la phan tich di liéu dia chan dé lam ndi bat doi tugng dia chat gom
cac 8ng khoi khi va hé théng dut gay dia chat tai khu vuc Bién Bc, Ha Lan. Toi sé tién hanh hai giai
doan phan tich nham phuc vu cho qua trinh quan ly dir liéu. Bau tién, iing dung cac thudc tinh
dia chan nhu thudc tinh cdu tao entropy va thudc tinh cdu tao déng nhat dé lam 6 vi tri cac 6ng
khoi khi va dut gay dia chat trong khéng gian ba chiéu. Qua trinh thit hai la trich xudt cac két qua
minh giai hai d6i tugng dia chat nay vao mot hé théng thong tin dia ly ma nguén ma. Két qua la,
ting déi tugng sé dugc thé hién trén ban dé dia ly thong qua gia tri toa dd cla chidng kém céc
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hinh anh thudc tinh dia chan cta déi tuong.

T khoa: D6 déng nhat, DUt gay, Entropy, OpendTect, Ong khoéi khi, QGIS

MG PAU

Déi vai viée khao sat cac cdu tric dia chét tdng siu,
nhu la, dit gay va 6ng khoi khi, c6 nhiéu cong trinh
nghién ctu st dung di liéu thim do dia chdn'~1°,
Cong tac phan tich dit liéu d€ tién hanh giai dodn hai
déi tugng nay 12 hay viéc quan Iy két qua xi Iy !>
déu phu thudc nhiéu vao céc ing dung chuyén dung
cho minh giii nhu 1a phin mém Petrel1°, Opend-
Tect'®, ARCGIS,, QGIS 7.

Trong nghién ctiu nay, chung toi st dung cac thudc
tinh dia chin d€ xdc dinh vi tri ddt gay dia chén va
6ng khéi khi tit tdp dii liéu F3 Demo tai ngoai khoi
Bién Béc, Ha Lan '°. Ngoai ra d€ c6 thé quan ly 6t két
qua minh gidi, chung t6i tién hanh théhién cac di liéu
vé toa d¢ va hinh dnh dia chin ctia cc déi tugng minh
gidi trén modt ban do s6 thong qua hé thong thong tin
dialy QGIS'.

Pac diém dia chan cua diit gay

bt gay thuong dugc hifu la nhiing pha huy kién tao
lam mat di tinh lién tuc ctia cac khoi da va thudng xuét
hién dudi dang tap hop gém nhiéu diit gay theo ciing
mot phuong '8. Biéu dién trén bing ghi dia chdn ctia
dut gay 1a cac vi tri ma tai d6 nhiing vach séng bat dau
bi léch m¢t khoang theo phuong nhét dinh so véi ban

dau (Hinh 1), va c6 thé quan sat tryc tiép dut gay &
nhiing vach dia hinh véi sy dich chuyén cta céc tang
da lam cho d6 cao va ciu tao thach hoc cé su khac
biét & hai bén vach!®. C6 ba loai dut gay chinh la:
dut gay thuan, dut gay nghich va dit gay trugt ngang
(Hinh 2)1°.

Pac diém dia chan ctia 8ng khéi khi

Cac 6ng khoi khi dugc dinh nghia la sy ro ri trén bé
mit do cac tii khi nong chita nhiéu hydrocarbon, giy
gidm van toc cua cac 16p da phia trén va dugc tao nén
bai st thdm th4u khi mé-tan do tham vi khudn?', su
tich tu nong cta khi hydrate hay do sy dich chuyén
clia chit 16ng trong thoi gian gin d4y?2. Chung dugc
thé hién rd trén mit ct dia chdn dudi dang nhiing
dudng 6ng gin nhu thing ding véi sy phan xa hén
loan bén trong (Hinh 4) hodc hinh diéu xi ga va cho
anh m&2%, Ngoai ra, sy ton tai clia 6ng khoi khi con
c6 moi lién hé véi cdc by dit gay dugce thé hién trong
Hinh 324,

Chuéi xtr ly dit liéu dia chan
Minh gidi dia chdn dugc thé hién qua muc tiéu chinh

la lam ro d6i tugng mong mudn thong qua viéc mod
ta lai cdu trac dia chit bén dudi bang cic xu Iy tinh

Trich dan bai bao nay: Hau V C, Cudng LV A, Thuan N V. Phan tich va quan ly tai liéu dia chan tai Bién
Bac, Ha Lan bang cac phan mém Opendtect va QGIS. Sci. Tech. Dev. J. - Nat. Sci.; 6(1):1943-1955.
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a) Ranh giéi ngang

b) Dt gay

Hinh 1: K&t qua hién thi trén bing ghi dia chan cho ranh gidi ngang va dut gay. Hinh a thé hién hinh anh trén
bang ghi dia chdn clia ranh gidi ngang va hinh b thé hién cho dut gay

Pirt giiy thufin biirt gay nghich Put gay trugt ngang

Hinh 2: Phan loai dit gay '° va anh trén mat cat dia chdn clia chiing?°. Hinh a thé hién mé hinh va anh mat cét
dia chdn cta dut gay thuan, hinh b thé hién mé hinh va dnh mit ct dia chan cta dut gay nghich va hinh c thé
hién mo6 hinh va danh mat cat dia chdn clia dut gy trugt ngang.
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Hinh 3: C4u tao 6ng khéi khi® va phan loai 6ng khoi khi hinh thanh lién quan dén dit gay 2*. Hinh a thé hién mo
hinh cdu tao cGia mot 6ng khoi khi, cac hinh b,c va d lan lugt la cac bay dut gay cé lién quan dén sy hinh thanh

6ng khoi khi.
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Hinh 4: K&t qua hién thij trén bang ghi dia chan cho ranh gidi ngang va 8ng khai khi va dnh mat cat dia chan cta
6ng khoi khi?°. Hinh 4a va Hinh 4b thé hién anh trén bang ghi dia chén cla ranh gisi ngang va éng khoi khi, hinh

c la &nh mat cét dia chan ctia 6ng khéi khi.

26 Bing vio nhiing hinh anh dia chdn, qua

toan
trinh gidi dodn di liéu dia chin da dugc tién hanh
thuc hién tai nhiéu noi trén thé giéi. N&i bat nhu
mot s6 du 4n tai luu viic Bién Bic, Ha Lan: khao
sat biéu hién cta khi néng do B.M. Schroot va cong
su (2003) %7, phén tich quy trinh kiém soét dong luc
ctia song cat phtic hgp do Thaiénne A. G. P. van Dijk
va cOng su (2005) 28, nghién ctu dia ting amin ctia
trdm tich Pleistocen gitia va muon do T.Meijerac va
cong sy (2009)?°. Chu ¥ 13, dit liéu dia chdn F3 trong
nghién ctiu nay da dugc xu Iy bing phuong phép dich

chuyén?.

Méi quan tdm ctia chiing tdi trong bai nghién ctiu nay
bao gém viéc phan tich cac dut gay dia chin cling 6ng
khéi khi bang cc thudc tinh dia chdn va hién thi cac
két qua xti ly 1én hinh anh ban d6 dia ly. Phuong phap
tiép can dugc trinh bay trong muc 2. Két qua minh
giai va quan ly di liéu dia chén tai khu vyc nghién
cttu dugc thé hién & muc 3.

PHUONG PHAP NGHIEN CUU

bé dap ting cho muc tiéu dugc dé ra ban dau, bai
nghién ctiu dugc thuc hién boi hai ing dung chinh
13 OpendTect ' (cho qua trinh phan tich, minh giai)
va QGIS 7 (cho qué trinh quan Iy). Trinh ty thyc hién
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Hinh 5: So d6 cac budc x( ly va thé hién ban dé.

sé dugc mo6 hinh héa béi luu @6 nhu Hinh 5:

Minh giai tai liéu dia chan

Quaé trinh xu ly dit liéu da dich chuyén d€ xac dinh
doi tugng dut gay, 6ng khoi khi dugc biéu dién duéi
dang hinh hoc 3D va céc tinh todn thudc tinh dia chin
dugc thuc hién boi sy hé trg ctia phdn mém Opend-
Tect '3, Trong nghién ctu ctia chiing téi, hai thudc
tinh két cdu entropy va d6 dong nhat dugc Gng dung
dé phat hién vi tri ton tai cta dut gay va ong khéi
khi>. Trong nghién ctiu c4u tric dia chén tai khu vuc
Nevada, My, hai thu¢c tinh nay da gép phéan xac dinh
hé théng dut gay va phan biét d4 cling va trdm trich .
Y tudng st dung thudc tinh két ciu entropy?
do dong nhit dya trén viéc 6 thé xac dinh dugc doi

tugng phan xa bang cich theo do6i nhiing bién d6 16n
2

Sl v

clia séng phan xa“. Két cdu entropy ddc trung cho
muc d6 hon loan hodc khong theo trat tu ctia bién
do so vé6i thong thu(‘mgl. Mit khac, thudc tinh dong
nhét biéu thi cho sy tuong dong vé bién do so véiving
lan can. Viéc 4p dung cac thudc tinh két ciu (nang
lugng, entropy, do tuong phén, do dong nhét) thong
qua ma trin déng muic xdm (GLCM) d€ phén loai anh
da xuft hién ti nhiing ndm 1970 va dugc dp dung cho
minh giai dia chin 3D 3% théng qua kha nhiéu cong
trinh tli 1996 cho dén nay>*. Chiing dugc biéu dién
qua hai cdng thtic sau:

, N-1 Pij
Homogeneity =Y, =0 m (2.1.1)
: i j
Entropy = zﬁj’;OP,», j(~InP;) (2.1.2)
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Trong hai cdng thiic trén, hé s6 Pi,j thé hién s6 1an lip
lai ctia mot cdp s6 lién ké bét ky trong ma trdn dong
muc xam (GLCM).

Su phan dnh ctia hai thudc tinh nay trén hinh dnh mat
cat dia chén 3D dugc lam ndi bat boi khu vic ¢6 song
phan xa manh va c6 phan xa yéu. Chung dugc minh
hoa cu thé trong mot vi du ctia chung t6i tai Hinh 6.
Nhiing khu vyc ton tai cac d6i tugng di thuong nhu
la dut gay hay 6ng khoi khi la noi tép trung cta song
phéan xa. Do d6 mtc do hén loan tai nhiing vi tri nay
sé ting manh (gid tri entropy cao) va d¢ dong nhat
sé thap!. Céc biéu hién dy dugc minh hoa trong hai
Hinh 7 va Hinh 8.

Quan ly dit liéu két qua dia chan bang phan
mém QGIS

Dé céc thong tin dugc luu tri hiéu qua, hinh dnh
thudc tinh dia chin cta d6i tugng nén dugc tip hop
lai va thé hién vao ban d6 dia ly nhd sy trg giup cta
ting dung QGIS'7. Két qua minh gidi sé dugc xudt
dudi dang anh c6 nhan dia ly thong qua cong cu Geo-
tag Photos Online 36 &€ tao 16p dii liéu.

Viéc biéu dién mot dit giy 1én ban d6 cn it nhat hai
diém dé tién hanh ndi lai tao dudng. Nhiing két qua
hinh anh cta ching t6i dugc luu trit bang mot 16p
thudc tinh riéng va lién két véi 16p gém cac diém da
danh ddu toa do. Sau khi nh4n chu6t vao cic diém
dugc thé hién trén ban d6, hinh anh vé d6i tugng tai
vi tri &y sé hién trong mot ctia s6 méi kém theo d6 1a
bang thong tin vé d6i tugng nhu Hinh 9.
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23687 (m) a

1840 (m)

Mit cdit dia chédn géc, Entropy, b6 déng nhét

| |
Cao

Thép

[ vungcé phan xa yéu

Viing c¢6 phan xa manh

Hinh 6: So sanh dir liéu tho véi hai thudc tinh tai mot tuyén dia chan (tuyén 150 doc trong bo dir liéu F33°). Hinh
a la mat ct dia chan géc (da dich chuyén), hinh b la thudc tinh entropy, hinh c Ia thudc tinh d6 déng nhat.

1840 (m)

Mt cdt dia chédn géc, Entropy, Do dc:mg nhit

Thap Cao

[T1 ving ¢6 biéu hién dit gay

Hinh 7: So sénh dir liéu tho véi hai thudc tinh tai mot tuyén dia chan (tuyén 110 doc trong bo dir liéu F33°). Hinh
a la mat cét dia chan g6c, hinh b la thudc tinh entropy, hinh c la thudc tinh d6 déng nhat.
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23687 (m) a

1840 (m)

Mat cit dia chén géc, Entropy, D6 déng nhit
| |
Thép Cao

[T Ving 6 biéu hién éng khoi khi

Hinh 8: So sanh dif liéu tho véi hai thudc tinh tai mot tuyén dia chan (tuyén 650 doc trong bé di liéu F33°). Hinh
a la mat cét dia chan gdc, hinh b la thudc tinh entropy, hinh ¢ a thudc tinh d6 déng nhat.
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Hinh 9: Bang thudc tinh va hinh dnh dugc dinh kém ctia d6i tugng 6ng khoéi khi dugc danh dau la 88 thé hién trén
QGIS. Céc trudng dit liéu Name la tén ctia anh, Lon la gia tri kinh do, Lat la gid tri vi d6, STT 1a s6 th( tu cla vi tri
danh dau.
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KET QUA VA THAO LUAN

Tap dit liéu F3 thudc luu vic ngoai khoi bién Bac cua
Ha Lan, bao gom céc dy an thuong mai va mién phivé
tham do dia chadn 2D, 3D va giéng khoan. Ching t6i
sti dung b¢ dit liéu dia chidn 3D mién phi bao gom
khu vuc ¢6 dién tich 386,92 km?, cach b bién Ha
Lan khoang 180 km” véi 650 tuyén do néi tuyén, 950
tuyén do cit ngang, 462 mit cit theo d¢ siu va 4 giéng
khoan (Hinh 10). Theo cac két qua nghién ctu cé
sdn, khoi F3 dugc dung dé tham do diu khi trong dia
tang thudc thé Hau Jura va thé Tién Phan Tring’.
Trudc nhit, bo dit liéu tai khu vuc F3 dugc thuc hién
tinh toan gia tri entropy va d¢ déng nhit thong qua
hinh anh mit cit dia chdn 3D dugc ma tran hoa thanh
ma trdn GLCM. T két qué tinh todn, nhting khu vuc
tap trung cudng do entropy cao va dé dong nhat thap,
vi tri ctia dut gay (Hinh 11) va 6ng khéi khi (Hinh 12)
dé dang dugc xdc dinh. Sau cung, tit ca moi két qua
déu dugc tra vé gid tri toa do dia ly va hinh anh dé
duing cho viéc thé hién 1én ban d6 bing phin mém
QGIS!” (Hinh 13 va 14).

Céc két qua dia chén sau khi dugc xt ly chi ra rang,
phan 16n cdc 6ng khoi khi tip trung tai viing Dong Bac
va béng Nam. Trong khu vuc thudc cic tuyén khéo
sat tuyén 680 dén 712 doc va 1146 dén 1202 ngang
(Pdng Bac) cac ng khéi khi tép trung bao quanh mot
hé thong gém nhiéu dut gy trai dai theo huéng Bic-
Nam. Mit khdc tai cac tuyén khao sat 122 dén 141 doc
va 955 dén 1050 ngang (Péng Nam) cac 6ng khéi khi
xudt hién doc theo mot diit gay 16n theo huéng Pong
Nam-Téay Bic. Diéu nay cho thiy cac diit gay 16n va
sau 1d mot phin nguyén nhan ctia viéc hinh thanh éng
khoi khi. Tai d6 sdu 1300 ms 1a khu vuc thudc dia
tdng ctia nhom Zechstein v6i ndng do carbohydrate
16n (7), la mét trong nhiing yéu t6 chinh hinh thanh
céc bé chita khi 16n.

Nh¢ vao hai thudc tinh két ciu entropy va do dong
nhdt, hai doi tugng la dit gay va 6ng khoi khi da
duogc thé hién mot cach ndi bat trén mat cit dia chan.
Chung déu dugc nhan dang thong qua nhiing noi c6
tin hiéu phan xa manh, cu thé1a noi tip trung mic do
entropy cao va dd dong nhét thip. Mit khac, nhiing
duit gay 16n c6 phuong thing diing va cim sau thudng
di kém v6i cac 6ng khoi khi xung quanh (8).

KET LUAN

OpendTect 1a mét trong nhiing phdn mém chuyén
dung cho minh gidi dia chin va da dugc nhiéu nha
nghién ctiu 4p dung trong linh vyc nay. Trong nghién

ctiu ctia chung t6i, OpendTect da gop cong rit1én cho
viéc minh giai cdc tailiéu dia chdn dé xac dinh ciu tric
dia chét, cu théla cac dit gay dia chan va 6ng khoi khi.
Bén canh d6, chung t6i ciing da 4p dung thém cdng
nghé GIS dé c6 thé ban d6 héa cic két qua minh giai
va thuén tién hon trong viéc quan ly tai liéu.

Su hinh thanh cac 6ng khéi khi ¢6 lién quan kha mét
thiét v6i nhiing dit gay 16n va thuong biéu hién qua
cdc khe 16m, vét ran trén bé mat ddy bién. Viéc xdc
dinh vi tri tiém nang ctia 6ng khoi khi ¢ thé dugc
thong qua mat do tép trung cua khi hydrocarbon va
vi tri ctia dut gay.

Bang vao viéc thé hién cdc hinh anh thudc tinh dia
chén da qua minh giai clia cdc d6i tugng trén ban do
dia ly, chung toi tin tudng ring két qua nghién ctu
nay sé 1a mot sy dong gop quan trong trong viéc quan
1y nhiing dii liéu Dia vét Iy néi chung hay tai liéu dia
chén noi riéng. Pong thdi, chung t6i mong mudn
phuong phép két hop gitia hai ing dung OpendTect
va QGIS nay nén dugc phat trién rong rai d€ giup viéc
truy xudt va cap nhat thong tin dugc nhanh chéng, dé
dang hon.

LOI CAM ON

Loi ddu tién, chung t6i xin bay to long biét on déi
v6i cac cong ty dGB Earth Sciences da cung cép phan
mém OpendTect cung bd dit liéu F3 bién Bic Ha Lan.
Chung t6i ciing gtii 161 cdm on dén cong ty QGIS da
cung cdp mién phdn mém QGIS. Cudi cung, ching
toi xin cdm on nha phat hanh Geotag Photos Online.

DANH MUC TU VIET TAT

GIS: Geographical Information System
CMP: common-midpoint

GLCM: Grey Level Co-occurrence Matrix
QGIS: Quantum GIS

XUNG DOT LGOI iCH TAC GIA

Nhoém téc gid khong cé xung dot 1oi ich lién quan dén
két qua da cong bo.

PONG GOP CUA CACTACGIA

Vo Cong Héau ddng vai tro chinh trong phan tich,
minh giai tai liéu va viét ndi dung ban thao.

Lé Van Anh Cuodng dé xult y tudng st dung thudc
tinh dia chdn khi xu ly tai liéu va c6 dong gép quan
trong trong viéc viét ban thao.

Nguyén Vin Thuén hé trg cong viéc st dung chuong
trinh QGIS.
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Hinh 10: a) Anh khu vuc khao sat (viing mau vang) (35), b) dit liéu dia chan tho (16) va c) so d6 tuyén do cta khéi

F3 tai bién Béc Ha Lan.
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%\\— ABSTRACT
ﬁ_ﬁ Seismic exploration method is one of the most important geophysical methods widely applied
et in the survey of deep geological structures. The seismic wave diagram is related to the acoustic
Use your smartphone to scan this impedance characteristics of the rock environment to help reflect the images of geological ob-
QR code and download this article jects below. Effective management of the resulting data before and after seismic interpretation

will help scientists have an overview in assessing geological objects to be studied. This manage-
ment process is demonstrated by the need for information to be arranged in a unified manner
and the need to quickly update and extract the resulting information. In this paper, our interest is
in analyzing seismic data to highlight geological features including gas chimneys and geological
fault systems in the North Sea region, the Netherlands. | will conduct two phases of analysis to
serve the data management process. First, seismic properties such as entropy and homogeneity
composition properties are applied to clarify the position of gas chimneys and geological faults in
three-dimensional space. The second process is to extract the interpretation results of these two
features into an open source geographic information system. As a result, each feature will be rep-
resented on a geographic map through their coordinate value along with images of the object's
seismic properties.
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