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NGHIEN CUU QUAN HE GIUA CAC MAT QUASIGEOID
CUC BOQ VA QUASIGEOID TOAN CAU, GEOID CUC BQ VA
GEOID TOAN CAU TREN LANH THO VIET NAM

PGS. TSKH. HA MINH HOA
Vién Khoa hoc Do dac va Ban dé

Tom tit:

Trong tai liéu [7] dwa trén quan hé gitra d6 cao chuén cuc bé va dé cao chuén toan céu
d3 chi ra rang trén lanh thé Viét Nam, khodng céach gitra mat Quasigeoid toan cau va mét
Quasigeoid cuc bé la mét dai luong khéng déi. Trong bai béo khoa hoc nay chung ta sé
danh gia, khang dinh két luén trén dwa trén viéc nghién ctru dénh gia va so sénh céc gia tri
do6 chénh gitra mét Geoid toan cau va mat Quasigeoid toan cau va dé chénh giira mét Geoid
cuc bé va mat Quasigeoid cuc bo tai cac diém phan bé tai cac ving ndi, ving déng bang -
trung du va trén céc ddo thudc lanh thé Viét Nam.

1. Dat van dé

4t Geoid toan cau vai thé ndng trong truong thue W, =62636856.0 m*s” Guoc
Mxéc dinh nho cac két qua do cao cac bién va cac dai dwong thé gigi tir cac vé tinh

altimetry [1,2,3] va duwoc s dung trong mé hinh trong trwéng Quéa dat EGM2008
[4]. Dwa vao cac di¥ liéu di thwdng dd cao GPS/thiy chuén hang | va di thwéng do cao trong
lwe (dwoc xac dinh tr mé hinh EGM2008) trén 35 diém thdy chuan hang | phan bé déu &
cac vung dong bang va trung du Viét Nam, tlr phwong trinh twong dwong cda di thworng do
cao GPS/thlly chuan va dj thwerng d6 cao trong lwe [6] da xac dinh dwgc thé ndng ctia mét
Geoid cuc bod trung véi mat bién trung binh tai tram nghiém triéu Hon Dau W, =
62636847.2911m?2.s2 (va mat Geoid nay dwoc goi 1a mét Geoid cuc bé Hon D&u) [7]. Luu y
rang mét Quasigeoid trung véi mat Geoid trén cac bién va dai dwong va cang chénh nhau
khi cang vao sau trong luc dia, v&i cong thirc xac dinh khoang cach gitra mat Quasigeoid
cuc bd so véi mat Quasigeoid toan cau trén 1anh thé Viét Nam [7, 9]:

ny ) Hf}, _ W, =W, _ 8.7089 m’.s ,

1077, 1077, (1)
dbi véi cac diém nam trén viing nui cao, trung du, déng bang, trén cac dao thudc Ianh thd
Viét Nam, trong tai liéu [7, 9] da chi ra rang khoang cach H] -H] =0.890 m la dai lwong
khéng doi.

Vé&i khoang cach khéng doi gilra mat Quasigeoid cuc bd so v&éi mat Quasigeoid toan cau
néu trén, trong tai liéu [8, 9] da dwa ra cdng thirc xac dinh di thwdng dé cao trung binh trén
cac diém GPS/thdy chuén
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& day di thwong do cao GPS/thlly chudn £, = Ei, -H]  vadithuong d6 cao trong luc

~

4

déu thudc hé triéu 0. Thém vao dé di thwdng dé cao trong Iwc dwoc xac dinh theo cong

thire:

A 7 i 2 =2 _
£=F SV _p B3O WS _r 0890 <m>,
10727, 107y,

& day di thwong do cao trong lyc QTI duwoc xac dinh tir mé hinh trong trrd'ng toan cau EGM.

Trén co s& thye nghiém tinh toan ddi vai 145 diém GPS/thiiv chuén hang | phan bb déu
trén cac vung dong bang va trung du Viét Nam, cac hiéu Aé = 4',7‘ —éi- . va ciling la cac
khodng céach gitra mat Quasigeoid cuc bd so véi mat Quasigeoid toan cau chénh véi dai
lvong 0.890m trong han sai (0.276m), trong dé 64.14% cac hiéu khong Ion hon 0.150m.
D& chénh néu trén dugc gay ra bdi cac sai sb trong di thwong do cao GPS/thly chuan va
di thwéng d6 cao trong lwe £; dwoe xac dinh tir mé hinh trong trwdng toan cau EGM [9].

Viéc xac dinh s khéng déi c@a khoang céach gilra mat Quasjgeoid cuc bd so v&i mat
Quasigeoid toan cau trén lanh tho Viét Nam la co s& khoa hoc dé gi{éli quyet hépg loat cac
bai toan khoa hoc va ky thuat quan trong ctiia nganh Do dac va Ban d6 nhw chuyén md hinh
Mat dig hinh déng lwc trung binh MDT (Mean Dynamic Topography),‘ thug chat la mé hir)h
mat b’ién trung b‘mh toan cau dwoc xac q’inh SO VOi mﬁét Geoid toan géu, vé hé d6 cao quoc
gia dé xay dwng nen thong tin dia ly quoc gia trén bien Bong, chuyén mé hinh Quasigeoid
tré,n bién Bong dwoc xac dinh tr mé hinh EGM2008 vé ty’o’ng rng mat quid cuc bé Hon
Dau, nang cao d6 chinh xac cua di thuwdng do cao ctia diém GPS/thiy chuan nho viéc tinh
trung binh di thwong dé cao GPS/thly chuan va di thwong d6 cao trong lwc (xem [9]).

Trong bai bao khoa hoc nay sé danh gia kiém tra sLw khéng dbi clia khodng céach gitra
mat Quasigeoid cuc bd so véi mat Quasigeoid toan ciu trén lanh thd Vié't Nam dwa trén
cac diém trong luwc co s& va trong lwc hang | bao trum toan bd lanh thd quéc gia.

2. Giai quyét van dé

Mat Geoid triing v&i mat Quasigeoid trén bién va cang di sau vao dat lién, mat Quasigeoid
cang tach khéi mat Geoid (xem hinh & dwéi day).

Mit vat Iy Qua dat,

Quasigeoid cuc bo

Mt mede bién trung bi AH” Geoid cyyc bd W =W,
Tran] nghiém triéu Hon Dau

W -W

H H]-—0 ¢ : Q

I\E

Quan hé giita cac gid tri AH}, va AH,

sigeoid toan cau

Geoid toan cau W =,

Geoifl toan cau 4
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Mat Quasigeoid Iu\c‘m trupg v&i mat Geoid trén céc‘bién va dai dwong [5]. Trén bién Dong,
m?t Geoid cuc bd nam thap hon mat Geoid toan C?U mQt khoang cach bang 0.890m, yé
diéu nay cling co nghTa la mat Quasigeoid cuc bd ném’ thé}p hon mat Quasigeoid toan cau
mot khoang cach bang 0.890m. Khi cang di sau vao dat lieén, mat Quasigeoid cang tach ra
khoi mat Geoid. Chung ta sé xem xét khoéng’céch gilra mat Quasigeoid cuc bd va mat
Quasigeoid toan cau trén dat Ii{an thuéq lanh th{) Viét Nam. B6 chénh gilra mét,Quasigeoid
toan cau va mat Geoid toan cau tai diém M bat ky trén mat vat ly cia Qua dat dwgc xac
dinh bang coéng thire [9]: =i %
' 9.cong I®l AEt = _E-7) V4

M g M: (2)
& day g - gid tri trung binh clia gia toc Iy trong treong Qua dat tai diém M va voi mat do
vatchat 5=267g/cm’ gid tri trung binh cua gia téc lwc trong trwdng gy twong trng Voi
diém M duoc xac dinh theo cong thirc [9]:

_ Og H
v =8y | —=—0.2234 | M1
Ev = 8m [6?1. j )

e - og . .
¢ day gy - gia tri gia toc lwc trong trwdng do duwoc tai diem M; a_n - gradient dirng cua gia
tdc lwe trong trwdrng duwoc xac dinh tai diém M khi do dac trong lwc bang phwong phap do
tuyét déi; EL - d6 cao chuén cla diém M twong (rng v&i mét Quasigeoid toan cau, 7 - gia

tri trung binh cla gia toc lyc trong trwérng chuan twong (rng véi diém M va dwoc xac dinh

theo cong thire: 0.3086 .H], 0.07’23:10_'f'(4§,{:1r)2
Yu =Yoo~ 2 ¥ 2

Yo - gia tri gia tbc lwc trong trwérng chuén trén mét Ellipsoid dwoc st dung.

<mGal >,

Twong tu dod chénh gilra mat Quasigeoid cuc bé va mat Geoid cuc bd tai diém M dwoc
xac dinh bang cong thiee [9]:

sl =-&ZD pr 3)

g

& day ,g - gia tri trung binh ctia gia téc lwc trong treong Qua dat tai diém M va véi mat do
vatchat §=2.67g/cm® gia tri trung binh cta gia toc lwc trong trudng I3y twong wng voi
diém M duwoc xac dinh theo cong thirc:

= +| —=-0.2234 | ——,
Em =8m [6}1 ] 2

Hj _do cao chuan cta diém M tuong (rng v&i mat Quasigeoid cuc bg, # - gia tri trung
binh cua gia toc Iyc trong trid'ng chuan twong ng véi dieém M va dwoc xac dinh theo cong

thirc:
. 03086 .H], 0.072x107(r7, f
Yu =Yg~ 9 * 3,

<mGal >.
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Khi khao sat sy thay dbi clia mat bién trung binh toan ciu tr mé hinh DNSC08 MDT,
chuing ta thay rang trlr cac vung bién & cac tinh Ha Tinh, Quang Nam, sw thay dbi gia tri
MDT clia mat bién trung binh toan cau I&n nhat (so véi mét Geoid toan cau) dat 4.6cm/2km,
con & cac khu vuc khac, sw thay dbi gia tri MDT ctia mat bién trung binh toan cau chi &
mirc Tmm/2km. Do d& mat bién trung binh nhiéu ndm clia muc nwdc bién tai tram nghiém
triéu Hon DAu khéng phai chi dac trung cho vi tri dat thiét bj ghi mwe nwéc, ma dac trung
cho mét mat kha réng véi cac diém nam trén d6 cé cac gia tri d6 cao (so véi mét Geoid
toan cau) dwoc coi 1a nhw nhau. Mat nay cé thé dwoc coi la mat dang thé cuc bo va duoc
goi 1a méat Geoid cuc bd Hon DAu. Tai tram nghiém triéu Hon D4u, dd cao clia mat Quasi-
geoid cuc bo (trung véi méat Geoid cuc bd va déng théi trung véi mét bién trung binh cuc
bd) so vé&i mat Quasigeoid toan cau (trung v&i mat Geoid toan cau) bang 0,890 m. Khi chung
ta nhan mat Quasigeoid cuc b Hon D&u lam mat khéi tinh cho hé do cao chuén quéc gia,
mat QuaS|ge0|d toan cau lam mat khéi tinh cho hé do cao chuén toan cau, d6 cao chuan
toan cau cla diém i bat ky trén bé mat Ianh thé quéc gia dwoc xac dinh theo cong thire

H’—H7+0890 m.

Chung ta sé xac dinh cac do chénh AH (2) va AHM (3) dwa trén moét sb cac diém
trong lwe tuyét dbi dwoc phan bb trén cac viing nui cao, ddng bang, trung du va trén mot
sb6 ddo & nwéc ta (xem cac bang 1 va 2 & dudi day).

Bang 1
o
n 2 ? .ﬁ B
Do cao chuan n : g
14 Y
mGal mGal mGal
1 6 5 2
Cac diém trong lwc tuyét do6i & vung nui

978778.650

Sa Pa 1497.519 978547.664 978412.401 978412.362
978547.801
978685.419

Thao Nguyén 940.392 978540.348 978442.765 978442.738
978540.486
978710.317

Chiéng Mung 655.253 978609.227 978505.762 978505.729
978609.364
978365.240

Plei Kan 668.936 978262.039 978397.784 978397.745
978262.176
978246.338

Lién Nghia 941.577 978101.084 978276.751 978276.722
978101.222
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Plei Ku

753.024

978334.781
978218.609
978218.747

978169.884

978169.839

Cac diém trong lwc tuyét déi & cac viing dong bang, trung du

Lang

9.784

978697.433
978695.923
978696.061

978659.606

978659.556

Vinh

6.678

978562.156
978561.126
978561.263

978541.211

978541.170

Pa Nang

6.583

978428.349
978427.333
978427.471

978403.858

978403.819

Nha Trang

29.913

978265.742
978261.126
978261.264

978246.767

978246.721

Viing Tau

5.040

978198.919
978198.141
978198.279

978187.976

978187.94525

TP. H6 Chi Minh

5.926

978213.616
978212.702
978212.839

978215.047

978215.002

Cac diém trong lwc tuyét doi trén cac dao

Bach Long Vi

9.971

978644.378
978642.839
978642.977

978626.234

978626.200

Con bao

4.792

978150.264
978149.525
978149.662

978214.954

978214.920

Phu Quéc

4.361

978195.154
978194.481
978194.618

978197.368

978197.325
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Béng 2
Tén diém va thoi e M
gian do
m m
Cac diém trong lwc tuyét d6i & vung nui

Sa Pa +0.207 +0.207

Thao Nguyén +0.094 +0.094

Chiéng Mung +0.069 +0.069

Plei Kan -0.093 -0.093

Lién Nghia -0.169 -0.169

Plei Ku +0.038 +0.038

Cac diém trong lwc tuyét déi & viing ddong bang, trung du

Lang 0,000 0,000
Vinh 0,000 0,000
Pa Nang 0,000 0,000
Nha Trang 0,000 0,000
Viing Tau 0,000 0,000
TP. H6 Chi Minh 0,000 0,000
Cac diém trong lwc tuyét doi trén cac dao

Bach Long Vi 0.000 0.000
Con bao 0.000 0.000
Phu Quéc 0.000 0.000
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T cac két qua tinh toan & bang 2 ching ta nhan thay réng ddi véi lanh thd Viét Nam:

1. Mat Quasigeoid toan cau trung vé&i mat Geoid toan cau va mat Quasigeoid cuc bd
trung v&i mat Geoid cuc bd trén viing bién, cac ddo va & cac vung dong bang, trung du
thudc 1anh thé Viét Nam;

2. Tai khu vue rivng nli, mat Quasigeoid tach khai mat Geoid, tuy nhién tai mot diém xac
dinh trén mat vat ly Qua dat thudc lanh thd Viét Nam, dd cao ctia méat Quasigeoid toan cau
so v&i mat Geoid toan cau ludn bang d6 cao ctia mat Quasigeoid cuc bd so véi mét Geoid
cuc bd.

Ca hai nhan xét trén cho phép ching ta di dén két luan rang: Tai mdi diém bét ky trén
lanh thd Viét Nam, do cao clia mét Quasigeoid cuc bd so v&i mat Quasigeoid toan cau ludn
bang dd cao clia méat Geoid cuc bd so véi mét Geoid toan cau va gia tri ciia cac d6 cao néu
trén bang do cao cla mat Quasigeoid cuc bd so v&i mat Quasigeoid toan cau tai tram
nghiém triéu Hon DAu. Theo két qua nghién clru trong cac tai liéu [7, 9], trén lanh thd Viét
Nam d6 cao clia méat Quasigeoid cuc bd so véi mat Quasigeoid toan cu bang 0.890 m.

3. Két luan

Bai bao khoa hoc nay da nghién ctru xac dinh dd chénh gitra mat Quasigeoid va mat
Geoid (ca toan cau 1an cuc bd) trén 1anh thd Viét Nam dwa trén cac diém trong lwc tuyét
dbi. Céac két qua nghién ctru cho thay trén Ianh thd Viét Nam, dd cao ctia mat Quasigeoid
cuc bd so vé&i mét Quasigeoid toan cau ludn bang dé cao clia mat Geoid cuc bd so véi mat
Geoid toan ciu. Vé&i cac két qua nghién ctru néu trén, ching ta cé thé két luan rang tai moi
diém b4t ky trén lanh thd Viét Nam, d6 cao clia mat Quasigeoid cuc bd so véi mat
Quasigeoid toan cau luén bang dé cao cia mat Geoid cuc bd so véi mét Geoid toan cau va
bang mot dai lwong khéng ddi. Két luan dwoc chirng minh béng cach khac va trung voi két
luan da cho trong cac tai liéu [7, 9] dwa trén viéc danh gia theo cdng thirc (1).

Két luan néu trén rat quan trong trong viéc giai quyét mét s6 nhiém vu khoa hoc - kj thuat
quan trong cua Tréac dia cao cap nhuw viéc nang cao d6 chinh xac xac dinh di thwdng dé cao
trén diém GPS/thly chuén trén co s& |4y gia tri trung binh cla cac di thwéng do cao
GPS/thily chuan va dj thwérng d6 cao trong lwec nhé stv dung phwong trinh twong dwong
clia di thwong do cao GPS/thlly chuédn va di thwérng d6 cao trong lwc; Chuyén mé hinh bé
mat tw nhién dong lwc trung binh MDT (Mean Dynamic Topography) ctia cac T chirc qudc
té vé& hé do cao quéc gia phuc vu viéc xay dwng nén thong tin dia ly trén bién Déng; Chuyén
déi md hinh Quasigeoid trén bién Bong tir md hinh EGM2008 vé mat Geoid cuc bd twong
&ng v&i Hé dd cao quéc gia .v.v...Q
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Summary

Research of relationship between local Quasigeoid and global Quasigeoid, local
Geoid and global Geoid in territory of Vietham

Assoc. Prof. Dr. Sc. Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

In [7] based on relationship between local normal height and global normal height showed
that in territory of Vietnam distance between local Quasigeoid and global Quasigeoid is con-
stant value. In this scientific article we will assert abovementioned conclusion based on an
estimation and comparison of an offset of the global Quasigeoid from the global Geoid and
an offset of the local Quasigeoid from the local Geoid at points located on mountainous,
delta regions and on offshore islands in territory of Vietham.OQ
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