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HIEU CHINH PIA HINH PHAN PAT LIEN LANH THO VIET NAM

PHAM NAM HUNG, CAO PINH TRIEU, PHAN THANH QUANG, PHAM THI HIEN
Vién Vat Iy Pia cau, Vién Han lam KH&CN Viét Nam
Tém tit: Viéc tinh toan hiéu chinh dia hinh trong lyc la mot cong viéc rat khé khan nhung
rdt can thiét va dic biét cé ¥ nghia quan trong trong viéc thanh lgp ban do di thuong trong
liee Bouguer. Cén thiét phdi tién hanh khao sat lwa chon ban kinh ving trong cung va bdn
kinh vung ngoai cung trudc khi tién hanh thiét ldp quy trinh tinh hiéu chinh dia hinh. Khdo
sdt vung trong cung 16i wu la nham lwa chon ban kinh ma c¢é mé hinh 1y thuyét phix hop nht
voi dia hinh thic té nham ndng cao dwoc tinh day di cia phép hiéu chinh. Khdo st ving
ngodi toi thiéu dé tim ra ban kinh bao nhiéu la di cho tinh hiéu chinh dnh huéng dia hinh
trong mot phirong dn tham do cu thé dé dat yéu cau ky thudt dat ra tir trude. Trong bai bao
nay, hiéu chinh dia hinh phan dat lién lanh thé Viét Nam dwoc tinh todn két hop bang cdc
phirong phap dwa ra boi Nagy (1966) va Kane (1962). Ket qua cho thdy: Poi voi vung dia
hinh doi niii cao ¢ Viét Nam can thiét phdi ldy ban kinh t6i wu r=2 km va ban kinh t6i thiéu
R=70 km. Gid tri hi¢u chinh dia hinh thu dwgc trong toan bo phdn dat lién lanh thé hau hét
nho hon 10 mGal. Gia tri hiéu chinh bé o ving dong bang, nhé hon 2 mGal va gid tri 1om o
vung mién nii cao, cé thé dén 21 mGal. Véi két qua hiéu chinh dia hinh, két hop véi nguon
s6 liéu khdc, cdc tac gia di xdy dung ban dé di thuong trong lwc Bouguer trén co s¢ cong

thitc truong trong lic binh thuong Quéc té 1980, tirong vmg véi ty 1é 1: 500.000.

Mé diu

Viéc tinh toan hiéu chinh dia hinh & Viét
Nam trudc day van thuong sir dung cac phuong
phap truyén théng [2, 3, 4]: Phuong phéap
Prisivanco, Phuong phap Lucaptrenco, Phuong
phap Beriozkin. Va mot thuc té, tinh toan dia hinh
con chua ddng nhat véi cac tai liéu & cac ty 18
khac nhau khi thanh ldp ban dd trong luc
Bouguer. Chiang han, phuong phap Prisivanco c6
ban kinh hi€u chinh khong 16n hon 7.290 m, con
hai phuong phap kia méi chi sit dung & ban kinh
khong vuot qua 21 km, do d6 con bd qua anh
hudng cua dia hinh ¢ khoang cach 16n hon 21km.

Trén thé gidi hién nay chu yéu sir dung
phuong phap tinh dya trén thuat todn ctia Kane,
1962 [9] va Nagy, 1966 [13]. Phuong phap nay
tinh hoan toan tu dong cho phép ta ldy ban kinh
vong trong va vong ngoai tuy y, tuy theo mirc
dd phtic tap cua dia hinh va yéu clu cu thé cua
phuong an do dac trong luc va gidm thiéu thoi
gian tinh toan. Tuy nhién, ciu hoi dit ra ring
can liy ban kinh ngoai bao nhiéu 1a du? Theo
Horng-Yuan Yen, 1994 khi tinh hi€u chinh dia
hinh cho lanh thd Dai Loan ldy ban kinh trong
14 6,5 km va ban kinh ngoai liy bang 100km
[8]; Yamamoto Akihiko, 2001 tinh cho phﬁn
trung tam lanh thé Nhat Ban lay ban kinh ving
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ngoai 1a 80 km [14]; Danes, 1982 lay ban kinh
ving ngoai bang 52,6 km cho viing Washington
nudc My [6].

O Viét Nam, thuat toén ctia Kane, 1962 va
Nagy, 1966 dugc Cao Dinh Triéu, Lé Vin
Diing, 2006 [1] ap dung tinh hi¢u chinh dia hinh
cho vung Yén Chau - Son La ¢ ty 1€ do vé trong
luc 1:50.000, voi ban kinh ngoai duoc 1ay bang
45km. Gan day, Tran Tuan Diing, 2012 [5]
cling ap dung thuat toan trén dé tinh hiéu chinh
dia hinh khu vuc Bién Pong va lan can véi ban
kinh vong ngoai cung duoc lay bang R=100
km. Tuy nhién, tinh toan hi€u chinh dia hinh
cho toan bo phﬁn dét lién lanh thd Viét Nam
mot cach day du thi chua co cong trinh cong bd
nao dé cap dén. Vi vay, cac tac gia da thuc hién
tinh toan hiéu chinh dia hinh cho phan dét lién
l&nh thd Viét Nam, tir d6 thanh 1ap ban d6 di
thuong trong luc Bouguer ¢ ty 1€ 1: 500.000.

1. Ngudn sb li¢u va phwong phap tinh hiéu
chinh dia hinh
1.1. Nguén sé ligu sir dung

D¢ tinh toan hiéu chinh dia hinh phan dat
lién lanh thd Viét Nam téc gia c6 s dung Cac
nguén $6 lidu o duoc sau:

- Ban d6 dia hinh phan dét lién linh tho
Viét Nam ¢ ty 1¢ 1:500.000.



- Ban d dia hinh s6 d6 cao DEM-30 duoc
cung cép bai co quan hang khong vil tru My véi
khoang cach diém 1a 30" (xdp xi khoang 1 km),
v6i hé toa do vi do va kinh do 1a hé toa d¢ tric
dia UTM-WGS 84.

- Céc diém trong luc dugc cung cdp bai
Tong cuc Dia chat va Khoang san Viét Nam va
cac don vi khac do dac c6 duoc.

1.2. Phwong phadp tinh hi¢u chinh dia hinh

Phuong phép tinh hiéu chinh dia hinh duoc
tac gia ap dung dua trén thudt toan cua Kane va
Nagy [9, 13]. Nguoi ta chia dia hinh cin hiéu
chinh thanh mot mang ludi 6 vudng bang nhau
c6 ban kinh r. Viéc tinh hi¢u chinh anh hudéng
dia hinh trong pham vi ban kinh 16n hon 16r
dugc thiét 1ap trén co sé phéan chia thanh 4 viing
riéng biét nhu sau: Vung ngoai, nam & khoang
cach co ban kinh tir 16r trd ra; vung xa la viung
nam trong pham vi tir khoang cach 8r dén 16r;
ving gan (r-8r); va vling trong cung, c6 ban
kinh r, ving nay chaa diém do trong luc.

Dé nang cao tinh chinh x4c cta phép hiéu
chinh va giam thiéu thoi gian tinh toan hiéu
chinh, can thiét phai khao sat ban kinh nhé nhat
ciia ving trong (r) va ban kinh téi thiéu cua
vung ngoai cung (R), cac ban kinh nay phu
thudc vao muc do phuc tap cua dia hinh trong
khu vuc nghién cuu.

Phan 16n dién tich phin dét lién ldnh thd
Viét Nam c6 dia hinh tuong dbi cao va phan cit
manh nhu ¢ mién nai phia Tay Bic va Tay
Nguyén. Chinh vi vay, tac gia da chon mot s6
diém tua trong luc Quoc gia ¢6 dugc dic trung
cho viing nui cao dé khao sat ban kinh t5i wu (r)

va ban kinh t6i thiéu (R) cho phép hiéu chinh
dia hinh, bao gom 10 diém & Tay bic va 4 diém
o Tay Nguyén.

1.2.1. Khao sat ban kinh vung trong (r) khi tinh
hiéu chinh dia hinh

Thong thuong, viéc xac dinh ban kinh ving
trong cung trong tinh hi¢u chinh dia hinh 1a dya
vao ty 1& ban d6 di thudng Bouguer can duoc
thiét 1ap. Nhiéu nha trong lyc quen ldy ban kinh
vung trong cung bang do dai twong ing cua 1
cm trén ban dd. Vi du, voi ban d6 ty 18
1/500.000 thi r = 5 km va ban d6 ty 1¢
1/100.000 thi r = 1 km, tuong rng nhu vay thi
vai ty 1€ 1/ 50.000 1a 0,5 km,... Cach lam nay la
khong khoa hoc vi ban kinh trong (r) phu thude
rat 1on vao do phirc tap cua dia hinh. Nhim xac
dinh r t6i wu, tac gia da tién hanh phép tinh sau
day:

1- Chon theo xac suat mot sd diém bat ky
trong khu vuc nghién ciru va tién hanh tinh hi¢u
chinh 4nh hudng cia dia hinh theo cach cho r
thay ddi tir gia tri nho nhat c6 thé dugc dén gia
tri 16n nhit co thé dugc.

2- Thiét 1ap phan bé gia tri hiéu chinh trong
quan hé voi r ta c6 duogc tap hop duong cong
phan b, vi du nhu trong hinh 1 va hinh 2.

3- Xéc dinh vung gid tri cuc dai cua hi¢u
chinh, tir 46 xac dinh dwoc ban kinh tdi uu cho
ving trong cung. Tir hinh 1 va hinh 2 ta thiy, ¢
ban kinh r =2.000 mét thi gia tri hi¢u chinh anh
huong dia hinh ving trong cung dat 16n nhat.
Hay noi cach khac, ban kinh ving trong t6i uu
cho tinh hi¢u chinh dia hinh & viing nui cao lanh
thd Viét Nam la 2.000 mét.
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Hinh 2. D6 thi khdo sét ban kinh viing
trong cung (r) cho vung ndi Tay Nguyén
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1.2.2. Khao sat ban kinh vung ngoai (R) khi tinh
hiéu chinh dia hinh

Ban kinh ving ngoai duoc khao sat bang
cach cho R thay d6i véi cac khoang cach khac
nhau ting dan tir bé dén 16n dén khi gia tri gia
tri hi¢u chinh khong tang nira, ta s€ xac dinh
dugc ban kinh tdi thiéu cho phép tinh hiéu
chinh dia hinh cho viing nui cao lanh thd Viét
Nam t6t nhat 1a R = 70 km (hinh 3 va hinh 4).

a

tri hi€u chinh nho hon 10mGal tai nhirng khu
vuc con lai (hinh 5).
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Hinh 4. Khao sat ban kinh viing ngoai cung (R)
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2. Két qua va thao ludn

2.1. Bin dé gid tri hi¢u chinh dia hinh phén

ddt lién lanh thé Viét Nam

Véi viée khao sat chon ban kinh vung trong
cung dugc lay bang 2km, ban kinh ving ngoai
cung ldy bang 70km va mat do dat da lay bang
2,67g/cm®. Két qua cho thay: gia tri hiéu chinh
dia hinh cao nhit & ving nii phia Bic Viét
Nam, nhu tai Lai Chau va Lao Cai, gid tri hi¢u
chinh c6 thé 1én dén 20,76mGal va nhé dan vé
phia ving dong bang. Nhin chung hau hét gia
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Hinh 5. Bdan dé phdn bé gid tri hiéu chinh
dia hinh phan dat lién lanh tho Viét Nam,
nim 2014 (Ty 1é 1:500.000)

Véi két qua ban dd gia tri hiéu chinh méi
c6 dugc, ching ta co thé tham khao va su dung
két qua nay khi thanh 1ap cac ban dd di thuong
trong luc ¢ ty 1€ 1: 500.000 tr¢ 1én.

2.2. Bin db di thuong trong luc Bouguer phan
ddt lién lanh tho Viét Nam trén co sé hiéu
chinh dia hinh day di

Ban do di thuong trong luc Bouguer day du
phan dét lién 1anh thd Viét Nam duoc tinh theo
cong thirc trudng trong lyc binh thudng Quéc
t& 1980 [12].

Cong thirc tong quat dé tinh di thuong
trong luc Bouguer la:

AQg =0g — 9, +(0.3086-0.04192*p) *H + 5, ,(1)

trong do:
- Ogs 1a gia tri trong luc quan sat;



- go 1a gid tri trong lyc dugc tinh theo cong
thirc trudng trong lyc binh thuong Qudc té
1980;

- p la mat do 16p gitta dugc ldy bang
2.67g/cm®.

- H 1a d cao diém quan sat so v&i mit
Geoid;

- odh la gia tri hiéu chinh dia hinh.
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Hinh 6. Bdn do di thuong trong liwc Bouguer
dd‘y du phcfn dat lién lanh thé Viét Nam, nam
2014 (Ty l¢ 1:500.000)

Két qua ban a6 di thuong trong luc
Bouguer phan dat lién lanh thé Viét Nam trén
hinh 6 cho thdy: Cuong do truong di thuong
trong lyc Bouguer Viét Nam c6 gia tri 16n dat -
175mGal & Méo Vac - Ha Giang, Sapa - Lao Cai
va & Mudng Té - Lai Chau cho dén gia tri
+20mGal & Rach Goc-Ca Mau, Bién Hoa, Long
An. Gia trj di thudng c6 xu thé tang cao tir Bac
vao Nam va tang dan tir Tay sang Dong. Cac
duong dang tri cua trudng di thudng co dac diém
dang dai, u6n luon, gap khiic tao nén nhiéu di
thuong dia phuwong c6 hinh dang rat phic tap vé

kich thudc hinh dang va dién phan bd. Phuong
phat trién ctia duong déng tri ciing nhu phuwong
phat trién cua cac truc di thudng ciing rat da
dang, theo phuong Ty Bic-Dong Nam, phuong
Pong Bic - Tay Nam 1a chu yéu, tiép theo 1a
phuong 4 vi tuyén va 4 kinh tuyén. Mién truong
c6 gia tri duong dao dong tur 0-20 mGal trai dai
cach doan doc theo bd bién tir Méng Cai-Quéng
Ninh dén Ba Ria-Viing Tau va bao trum hau hét
dong bang Nam Bo. Mién truong c6 gia tri 4m
phan b trén dién rong, bao tram hau hét cac
mién ndi phia Bic, Pong Bic va Tay Nguyén.
Truong di thuong 4m c6 cudng do rat manh,
phat trién va phan bd phirc tap, da dang vé
phuong truc, hinh dang va dién phan bé.

Co thé noi, ban dd di thuong trong luc
Bouguer dugc cac tac gia xay dung 13 ban d6
moi ¢ tinh toan hiéu chinh dia hinh diy du,
néu so véi ban d6 di thuong Bouguer xay dung
truoc day [3] cho thiy vé dang di¢u di thuong
thi gibng nhau, tuy nhién van c6 nhiéu ving di
thuong phan anh khac nhau. Sy khac nhau nay
c6 thé do cach tinh hiéu chinh dia hinh & ban d6
thanh 1ap trudc day con chua dugc tinh toan va
khao sat ban kinh mot cach day du.

Két ludn

Trén co so ap dung thuat toan tinh hi¢u
chinh dia hinh cho phan dét lién lanh thd Viét
Nam, c6 thé dua ra mot s6 nhan dinh sau:

1. Can thiét phai tién hanh khao sat (theo
nguyén 1y x&c suit) Iwra chon ban kinh ving
trong cung va ban kinh vung ngoai cung trudc
khi tién hanh thiét 1ap quy trinh tinh hiéu chinh
dia hinh. Khao sat ving trong cung tdi wu la
nhim lwa chon ban kinh ma c6 md hinh ly
thuyét pht hop nhat vi dia hinh thyc té nham
nang cao dugc tinh day da ctia phép hiéu chinh.
Khao sat viing ngoai toi thiéu dé tim ra béan kinh
bao nhiéu 1a da cho tinh hi€u chinh anh hudng
dia hinh trong mét phuwong an tham do cu thé dé
dat yéu cau k¥ thuat dat ra tur trude.

2. Cac tac gia da su dung ban kinh vung
trong r=2 km va ban kinh vung ngoai R=70 km
dé tinh higu chinh dia hinh phan dt lién linh
thd Viét Nam. Két qua cho thiy hau hét gia tri
hi€u chinh nho hon 10 mGal. Gid tri nho nhét o
vung dong bang va gia tri lon nhét & viing mién
nai phia Bic, gan bang 21 mGal.
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ABSTRACT
Gravity terrain correction for mainland territory of Vietnam
Pham Nam Hung, Cao Dinh Trieu, Phan Thanh Quang, Pham Thi Hien
Institute of Geophysics, VAST

The calculation of gravity terrain correction is a very difficult task but very an important in
complete Bouguer gravity anomaly maps. To save computing time, it is necessary to find the
smallest radius of the inner and outer zones that will still meet the accuracy requirement of terrain
correction. (Note that the choice of radius will also depend on the roughness of the terrain under
study). To see how the inner radius affects the terrain correction, we must be taken into account if
the required accuracy of terrain correction is with high reliability. It is also important to determine
the smallest outer radius beyond which the terrain effect can be neglected. In this study, gravity
terrain corrections for mainland territory of Vietnam are calculated using a method devised from
Nagy (1966) and Kane (1962). The computation was done for an inner distance of 2 km, an outer
distance of 70 km with an average rock density of 2.67 g/cm?®. Our results show that corrections are
lower than 10 mGal for over half of the studied area, the corrections are smallest (less than 2mGal)
in the plain areas and highest (approximately 21 mGal) in the northern mountainous areas. When
connected for terrain, we completed Bouguer gravity anomaly by International formula 1980 for the

whole territory of Vietnam, with map at 1/500.000 scale.
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