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TOM TAT

Bai bao trinh bay céc Két qua danh gia thudc tinh théng ké (ki vong todn hoc, phuong sai, d§ 1éch bat déi xung, do
1éch tam, ty s6 giira phuong sai va ki vong todn hoc) ciia truong di thuong trong Iuc Bughe khu vuc mién Trung Vigt
Nam. Két qua tinh toan da cho thfiy cdc dai gia tri cyc dai duong cta thugc tinh théng ké kéo dai theo ba hudéng
chinh: huéng Dong Bic-Tay Nam, Tay Bic-DPong Nam va hudng 4 vi tuyén Phia Dong Béc, Tay Nam va boéng Nam
gid tri cyc dai cua cdc thude tinh thong ké ¢6 su phan di cao cho thdy céu triic dia chit tai day co hoat dong kién tao
phirc tap cling v6i s lwong 16n céc khdi bit ddng nhat c6 mét d6 du cao hinh thanh di thuong dang tuyen tinh, dang
vong va dang bét ki, cho phép chiing t6i gia dinh tiém ning cao vé su hién dién cta cdc mo khodng san an dudi cdc
thanh tao trdm tich va d& xuit nghién ctru cic phuong phép dia vat 1y chi tiét keém véi cac phuong phéap khao sat dia
chit tai khu vuc nay trong céc nghién ciru tuong lai.

Tir khéa: di thuong trong lirc Bughe, khu vyc mién Trung, théng k&, COSCAD-3D, cira sb truot.

1. Bit van dé

Mot van d& quan trong cin quan tim I3 truong dia vat 1y 1a cac truong ngiu nhién khong 6n dinh va
ludn thay doi phire tap trong khong gian. Gia tri cua truong do duge ¢ mot diém khong thé du bdo trudc,
c4c dai lwong cn do c6 thé xudt hién véi cdc gid tri x; nay hay x; khdc véi xdc sudt p; nay hay pi khéc, va
gid tri trrong tir diém nay sang diém khac trong khong gian ciing xuét hién mang tinh ngu nhién.

Thém nita, cic ciu trac dia chit dudi siu can tim khong thé biét trudc va ching thay doi ngau nhién,
cdc quan sat truong thuong tién hanh trong diéu kién c6 chira nhiu ngau nhién (c thé la nhiéu dia chat-
anh hudng cla tﬁng him, dia hinh..., hodc nhiéu phi dia chit- bién ddi truong thoi gian, dong di lac, sai
56 do ghi..) nén gid tri trudng do dugc 1a ngau nhién va mang tinh xac suat. Chinh vi vay, dé xu ly cdc tai
liéu dia vat ly va dac biét khi cin phét hién céc tin hi¢u yéu, mo hinh thudng dugc st dung la cdc mo hinh
théng ké. D& xir 1y sb lidu dia vat 1y trong truong hop nay khong thé sir dung céc 1y thuyét gidi tich ma sir
dung céc cong cu toan hoc xdc suit thong ké hay 1y thuyét ham ngiu nhién, . ...

Dic diém ngiu nhién cua cac truong dia vat 1y khong cho phép mo ta ching bang céc cong thirc giai tich
va dé mo ta chiing, ching t6i sir dung cac ddc trung thong k& va ham twong quan, cac thuge tinh théng ké nay
duoc mg dung dé xir Iy va minh gidi tai liéu di ‘thudng trong lyc Bughe khu vyc mién Trung Vlet Nam trong
nhiém vu danh gia cac khu vye c6 hoat dong kién tao phirc tap gén lién véi tiém nang khoang san n siu.

2. Co s6 1y thuyét ciia phwong phap nghién ciru va ngudn sb lidu sir dung
2.1. Co s6' ly thuyét ciia phwong phdap nghién ciru

‘Céc dai lugng truong dia vat 1y do dugc thuong 1a cac dai luong ngiu nhién, tai cac diém quan sit c6
thé quan sat dugc cic gid tri khong biét trudc bat ki x; voi xdc suat p; nhat dinh. Dé mo ta day di nhat cic
dai lwong dia vat 1y do dwoc thuong sir dung cdc ham phén b xdc sudt F(x) va ham mat do xé4c suit f(x).
(Nikitin and Petrov, 2017).

Ham phén bé sdc xuit F(x) 1a ham mo ta xdc sudt xuét hién gid tri truong nho hon gia tri x; cho trude,
1a ham tich lily (tich phan), con ham mat d§ xdc suat f(x)=F’(x) 1a ham mo ta xdc suat xuat hi¢n gid tri x;
bat ky cua dai luong X, né 1a phan bo xac suat vi phan.

* Tdc gid lién hé
Email:phanthihong @humg.edu.vn
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Trong thyc té dé mo ta cac dai lwong ngéu nhién x; ciia truong dia vat 1y do dugc & mét diém nhéat dinh
hay trong mot cura s0 nhat dinh, twong tu nhu trong toan hoc thong ké ching t6i st dung cac thudc tinh
thong ké nhu sau:

. Ky vong todn hoc (gid tri trung binh dac trung) cta bién ngﬁu nhién x; ( v6i sb diém quan st n
du 16n):
— 1 &
X==>"x; M)
n i=1
. Phuong sai (gi4 tri phin tdn) ctia bién ngiu nhién x; (v6i s6 diém quan sat n da 16n):
1 ¢ -
D(X) =c’ = —1 (Xi - X)2 - momen trung tdm bac 2 2)
n—14
i=1
. Do 1éch bat dbi xung cua phan bé:
'3 ()
3 2
AX)= == ——— 3)
03 D(X)3/2
= D6 léch tim ciia phan bo:
1% S
o kX
Bx)= 3o g )
o D(X)?
. Gid tri tiéu chudn (ty 18 giita phuong sai va ki vong toan hoc):
2
¢-DX)_o” )
X X

Trong d6: n- 1a so 1an quan sat cua bién ngau nhién, x; — la cdc gia tri ciia bién ngau nhién.

Céc dac trung théng ké cua truong dia vat Iy duge danh gia theo tip miu trong cira sb truot dang
«dong» (Nikitin and Petrov, 2017; http://www.coscad3d.ru; Petrov et al., 2010, 2018; Phan et al., 2021,
2022) & d6 kich thudc cira sb thay ddi lién tuc doc theo tuyén hoic theo dién. Tai mdi vi tri dat cira sb
kich thu6c cua cira sé duoc xac dinh dwa vao muc d6 lién két cua truong & khu vuc dat cira sd. Khi do
truong doc theo tuyén, doc theo mit cit hay doc theo 16 khoan thi sir dung cira $6 mot chidu véi n gia tri
bién ngiu nhién, khi do theo dién tich hay theo khéng gian ba chidu thi str dung cira s6 hai chiéu va ba
chiéu tuong ting.

Khi phan tich céc thudc tinh thdng ké cho thiy: ki vong fodn hoc c6 hidu qua trong viéc 1am ndi bat xu
hudng truong di thudng khu vyc, phwong sai dic trung cho trudong ning lwong, do léch bdt déi ximg va
d¢ léch tam ciia phan bé nhin manh cac truong dia phwong va dic biét d6 léch kién tao (Phan, 2022). Khi
gidi thich cac truong thudc tinh théng k&, ngoai trir gid tri trung binh thi cdc viing c6 gid tri cuc trj cua
ching dwoc quan tim hang dau, cic dai gid tri cuc tri kéo dai theo dang tuyén tinh, dang khép kin.... phan
4nh ranh gidi ctia cdc hé thdng dut gay kién tao, ranh gidi cdc khéi bat dong nhéit dia phuong lién quan
dén céc khdi magma, cdc mo khodng san, cdc hang karst, cdc mé dau khi. ...

2.2. Nguén sé ligu sir dung

Nguén s6 liu st dung trong bai bao dugc thu thap tir nguon s li¢u truong di thuong trong luc Bughe
day du do trén mit dat ty 18 1:100 000 voi do chinh xac do ghi tir 0.1 + 0.25 mGal (Nguyén Truong Luu
et al., 2000; 2014; Nguyen Xuan Son et al. 2000), sau khi hi¢u chinh d¢ cao, hi€u chinh 16p giira véi mat
dd 81, =2.67 g/cm? va hiéu chinh dia hinh theo phuong phép Prisivanco L.N. (Blakely,1996).

Quan sat hinh 1(b) cho théy gid tri di thuong trong luc Bughe khu vuc nghién ctru thay déi tir -100
mGal dén 15 mGal theo huéng Ty Bic — Dong Nam. Phia Tay Bic khu vuyc nghién ciru dwoc dic trung
boi gid tri di thuong thap nhét trong khu vuc véi bién do dao dong tir -100 mGal dén -50 mGal cho thay
tai day dia hinh mat méng Moho nédng cao nhét khu vuc (Blakely,1996). Phia Bong va BDong Nam duoc
dic trung boi gia tri di thuong cao nhit trong khu vye véi bién bo thay ddi tir -30 mGal dén 15 mGal.

Phia TAy Nam ctia khu vyc nghién ctru quan sét thay dai di thuong kéo dai theo phwong Déng Béc-Tay
Nam v6i bién d6 dao dong tir -40 mGal dén -30 mGal.
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) Bén canh do6 trong khu vuc con xuit hién mét sfS khéi bét déng nhit dia phuong c6 gia tri truong thay
doi tir -10 mGal dén 5 mGal, tép trung ¢ phia Bac, trung tdm, va phia Nam khu vuc nghién ctru. Phia
Pong Nam xuat hién cac déi di thuong dia phuong bién d¢ dao dong tir -20 mGal dén 5 mGal.
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Hinh 1. (a)- Bdn do do cao dia hinh so véi muc nudce bién ( https://topex.ucsd.en{u ) va vi tri khu vuc
nghién ciru; (b)- Ban do truong di thuong trong luc Bughe day du khy viee mién trung Viét Nam
ty lé 1:100 000, vdi bién do thay doi tir -100 mGal dén 15 mGal.

3. Két qui tinh todn cho khu vyre mién Trung Viét Nam
3.1. Ket qua danh gia dic trung thong ké trwong di thwong trong luc Bughe
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Hinh 2. Két qua déanh gid thudc tinh thong ké trzw‘ng di t,hufo‘ng trong luc Bughe khu vue mién Trung: (a)-
Ky vong todn hoc; (b)- Phuong sai; (c)- Do léch bat doi xung cua truong; (d)- Bé léch tdm cua truong

Dé md ta cic dai lugng ngeflu nhién cua truong di thuong trong lyc Bughe khu vuc mién Trung, chiing
toi danh gia cac thudc tinh thong ké theo cdng thuc (1), (2), (3), (4) va nhan dugc két qua tuong Gng: gia
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tri ki vong toan hoc (hinh 2a), gid tri phuong sai (hinh 2b), gid tri 40 1éch bét déi xung (hinh 2c) va gia tri
do 1éch tadm (hinh 2d) cua truong di thuong, dugc thuc hién véi ctra sb trugt dang «dong» (Nikitin and
Petrov, 2017; http://www.coscad3d.ru; Petrov et al., 2010, 2018; Phan et al., 2021, 2022; Phan,2022) véi
kich thu6c cira sé 7kmx7km, két qua phan anh ddc diém phan b cua déi twong hinh thanh di thuong &
d6 siu tir 3+5km dén ranh gi¢i méng Moho, bao gdm cac dic diém vé vi tri méng két tinh.

Quan sit ban d6 di thuong trong luc Bughe (hinh 1b) chiing ta thdy rang rat kho dé phan biét ranh gisi
cua cic di thuong co bién d¢ khdc nhau va ranh gioi cic hé théng dut gdy. Nguoc lai Két qua danh gia
thudc tinh théng ké trueong di thuong trong lyc Bughe (hinh 2b, 2¢, 2d) c6 chira mét luvong 16n ddi tuong
di thuong, duogc dac trung boi cdc dai gid tri cuc dai duwong cia thudc tinh phuong sai, d6 1éch bat ddi
xung, do léch tAm cula trudong, cdc gid tri cuc dai nay kiém so4t ranh gidi cac thanh tao dia cht bat déng
nhét hinh thanh dj thudng va ranh gidi cdc hé théng dut gay kién tao phat trién trong khu vyc.

Quan sét két qua dénh gia thudc tinh phwong sai (hinh 2b), d6 1éch bit di xtng (hinh 2¢), d6 1éch tam
(hinh 2d) cho thiy cdc dai gia tri cuc dai dwong kéo dai theo ba hudng chinh: huéng Pong Bic-Tay Nam,
Tay Bic-Dong Nam va huéng 4 vi tuyén. O phia Bic, phia Tay Nam, Pong Nam va ving trung tim ciia
khu vuc nghién ctru dai gia tri cuc dai duong tap trung voi mat do day, kéo dai theo nhiéu phwong dat
doan khac nhau cho théy tai khu vuc ¢6 hoat dong kién tao phtic tap cung véi cic khéi bét déng nhét du
cao & do sau tir 3+5km dén ranh giéi méng Moho.

3.2. Két qua danh gia thudc tinh théng ké thanh phin dia phwong truwong di thuwong trong luc Bughe
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Hinh 3. Két qua déanh gid thudc tinh thong ké truong di thwong trong lyc dia phwong khu vuc,mié‘,n Trun:
(a)- Di thuong trong lyc dia phuwong; (b)- Ki vong todn hgc; (c)- Phuwong sai, (d) B¢ léch bat doi xirng
cua truwong; (e)- Do léch tam cua truong; (f)- Ty so gitka phwong sai va ki vong todn hoc

B¢ loc nang lugng cura sb trugt dang «dgng» (Nikitin and Petrov, 2017; Petrov et al., 2010, 2018; Phan
et al., 2021, 2022; Phan,2022; http://www.coscad3d.ru) véi kich thudce clra s& 7kmx7km duoc st dung dé
tach thanh phﬁn truong di thuong trong luc dia phuong ra khoi truong di thuong trong luc Bughe (hinh
1b) va nhén duogc két qua thé hién trén hinh 3(a), 46 sau nghién ctru cua truong di thuong trong luc dia
phuong dugc wdce lwong theo kich thudce cira s6 loc. Truong di thuong trong lwc dia phuong mang thong
tin tredng cia cac dbi twong bat ddng nhét dia phwong ndm tir bé mit dén d6 sau 3+5km.

Thudc tinh théng ké dugc danh gia trén tai liéu truong di thuong trong luc dia phuong va nhan dugc
két qua danh gid thudc tinh théng ké: ki vong todn hoc (hinh 3b), phuong sai (hinh 3c¢), d6 1éch bét dbi
xtng (hinh 3d), d¢ 1€ch tAm (hinh 3e), ty ) gilta phuong sai va ki vong todn hoc (hinh 3f). Quan sét Kkét
qua danh gia thudc tinh thdng ké trén hinh 3 cho thiy cdc dai gid tri cyc dai kéo dai cua thudc tinh théng
ké truong di thuong (phwong sai, d6 1éch bit ddi xtng, d6 l1éch tam, ty sb giita phurong sai va ki vong todn
hoc) theo ba hudng chinh: huéng Pong Béc-Tay Nam, Tay Bic-Déng Nam va hudng 4 vi tuyén.

Phia Pong Bic, Tay Nam va Déng Nam ctia khu vyc nghién ciru, céc dai gi tri cuc dai duong cua
thugc tinh thong ké (hinh 3c, 3d, 3e, 3f) kéo dai thanh cac doan khong lién tuc cho thiy céu triic dia chat
tai ddy c6 hoat dong kién tao phirc tap véi cac giai doan khdc nhau, c6 tiém ning hinh thanh cic moé
khodng san di tir dudi sau 1én. Tai céc khu vyc ndy chiing ta con quan sat thdy mot lugng 16n cac cac khéi
bat dong nhit mat d¢ du cao hinh thanh di thuong dang tuyén tinh, dang vong va hinh dang bét ki nam tir
bé mit dén d6 sau 3+5km.

Cic két qua danh gia thudc tinh théng ké trén hinh 3, cho phép ching t6i gia dinh tiém ning cao vé su
hién dién cta cdc mo khodng san 4n dudi cdc thanh tao trdm tich tai khu vyc & phia Ty Nam, Péng Nam
va Dong Bac ctia khu vye nghién ctru va nén dwa ra céc céc ké hoach nghién ctru, cac phuong phap dia
vat 1y chi tiét kém vdi cac phuong phap khao sat dia chit dé danh gia chi tiét tiém ning khoang san an siu
tai khu vuc nay trong tuong lai.

4. Két luan

Trén co s& danh gia cac thudc tinh théng ké di thuong trong luc khu vuc mién Trung Viét Nam, bai
bao di dén mot so ket ludn sau:

- D¢ t6i uu hoa két qua xir 1y va luan gii tai lidu dj thuong trong luc Bughe (hay tai ligu dia vat 1y) can
thiét phai st dyng cdc cong cu todn hoc xdc suat thong k& va khong nén sir dung céc 1y thuyet giai tich
nhu hién nay van dang str dung

- Két qua danh gia thudc tinh théng ké truong di thuong trong lyc 1am 13 céc ranh gidi ddi trong bét
ddng nhét hinh thanh di thuong va ranh gidi hé théng cac dut gay kién tao phat trién trong khu vuc théng
qua cdc dai gié tri cyc dai cua trudng thudc tinh théng ké (phwong sai, d6 1éch bit dbi ximg, d6 1éch tam,
ty sb giita phwong sai va ki vong todn hoc).

- Két qua danh gi4 thudc tinh thdng ké trrong di thuong trong luc Bughe (phuong sai, d6 1éch bit ddi
xtmng, d¢ 1éch tdm) cho thdy céc dai gid tri cuc dai /duong kéo dai theo ba hudng chinh: huéng Dong Bic-
Tay Nam, T4y Béc - Péng Nam va hudng 4 vi tuyén.

- Két qua danh gia thudc tinh théng ké trwong di thudng trong luc dia phuong (phwong sai, d6 1&ch bét
d6i xtmg, d6 1éch tam, ty sb gitra phwong sai va ki vong todn hoc) cho thdy tai cdc ving phia Tdy Nam,
Poéng Nam va Pong Béc cua khu vuc nghién ctru xuét hién cdc dai gid tri cuc dai kéo dai theo dang tuyén
tinh dit doan, dang khép kin. Diéu nay cho thiy tai khu vuc nay xuat hién nhiéu khdi bat déng nhét mat
du cao clung vdi hoat dong kién tao phirc tap, cho phép chiing toi gia dinh tiém nang cao vé sy hién dién
ctia cdc mo khodng san an dudi cic thanh tao trdm tich tai khu vic nay, va dé xuét cic ké hoach nghién
clru, cac phuong phéap dia vat Iy chi tiét kem véi cac phwong phap khéo sat dia chit dé danh gi4 chi tiét
tiém niing khoang san 4n siu tai khu vuc ndy trong twong lai.
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ABSTRACT

Evaluation of statistical characteristics of gravity anomaly data
in central area of Vietnam

Phan Thi Hong!", Petrov Aleksey Vladimirovich?, Do Minh Phuong?
!Hanoi University of Mining and Geology
2University of Geology and Exploration named Sergo Ordzhonikidze, Moscow, Russia.
3Geophysical Division, General Department of Geology and Minerals, Hanoi, Vietnam.

This paper presents the results of the evaluation of the statistical characteristics (mathematical
expectation, variance, asymmetric deviation, eccentricity, ratio between variance and mathematical
expectation) of Bughe gravity anomaly data in central area of Vietnam. The calculation results have
shown the maximum positive values of the statistical characteristics extend in three main directions:
northeast - southwest, northwest - southeast and sub-latitude. In the northeast, southwest and southeast the
maximum values of the statistical characteristics are highly differentiated, which have shown the
geological structure here has complex tectonic activity along with a large number of heterogeneous
blocks with high residual density, forming linear, annular, and randomly shaped anomalies, which allows
us to assume a high potential for the presence of mineral deposits hidden under the sedimentary
formations and to propose further investigations with detailed geophysical methods together with
geological survey methods in this area for future studies.

Keywords: Bughe gravitational anomaly, central area, statistics, COSCAD-3D, sliding window.
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