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NGHIEN CUU SU THAY POI PQ CAO GIUA MAT QUASIGEOID
CUC BQ HON DAU VA MAT QUASIGEOID TOAN CAU TREN
PHAM VI TOAN CAU

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

Tom tat:

Bai bao khoa hoc nay da chirng minh sw khéng déi ctia do cao cua diém bat ky trén mét
quasigeoid cuc b6 Hon Dau so véi mét quasigeoid toan cau trén pham vi toan céu. Péy la
co s khoa hoc rét quan trong dé khai thac cac mé hinh trong truong Trai dat EGM va mé
hinh dia hinh déng luc trung binh MDT (Mean Dynamic Topography) quéc té trong viéc gii
quyét céc bai toan tréc dia vat ly trén lanh thé quéc gia hodc khu vurc.

1. Pat van de

Trong cac tai liéu (Ha Minh Hoa. (2010);
Ha Minh Hoa (2013); Ha Minh Hoa. (2014))
khi dwa ra dinh nghia vé mé&t quasigeoid,
theo d6 mat quasigeoid la hinh anh ctia mat
geoid trong trong trwérng chuan cua ellipsoid
nhan dwoc tr phép chiéu mat geoid theo
phuvong vubng goc v&i mat ellipsoid vao
trong trong trwéng chuén cua ellipsoid.

Do mat quasigeoid trung véi mat geoid
vGi thé trong treong thwe W, trén bién va
cac dai dwong va cang vao sau trong dat
lién cang tach dan khoéi mat geoid, nén tir
diém M trén mat vat ly Trai dat dwng duong
MQg vudng goéc véi mat ellipsoid, duwdng
MQq cat mat quasigeoid tai diém Q (xem
hinh 1). Cac tai liéu (Ha Minh Hoa. (2010);
Ha Minh Hoa (2013); Ha Minh Hoa. (2014))
da chirng minh dwoc rang thé trong truéng
chuén Uq tai diém Q trén méat quasigeoid
quan hé vai thé trong truong W, clia mat
geoid theo céng thirc:

Ug=Wy- Ty (1)

& day Ty = W), - Uy, 1a thé nhidu, con W),
la thé trong trwong thuce, Uy, la thé trong
trwéng chuan tai diém M.

Nhw vay, sy ton tai thé nhiéu T,, khac 0
tai diém M do sy khac nhau cla trong
trudng thwe cta Trai dat va trong truong
chuén cua ellipsoid gay ra sw khac nhau
gitra thé trong trwong chuan U tai diém Q
trén mat quasigeoid va thé trong truong
thwe W, cla mat geoid. Trén bién va cac
dai dwong thé gidi, mat geoid sat nhét,
nhwng khéng trung véi mat bién trung binh
nhiéu n&m. M4t bién trung binh nhiéu nam
con dwoc goi la mat dia hinh bién chénh voi
mat geoid toan cau & mic + 2 m (Pellinen
L.P. (1978); Rapp R.H, Balasubramania N.
(1992)). Trén bién va cac dai dwong thé
gi¢i, mat quasigeoid trung vé&i mat geoid,
tlrc méat quasigeoid la mat dang thé thuc
trén bién va cac dai dwong, nhung tir cong
thirc (1) ching ta thdy rang cac thé trong
trwdng chuén cta cac diém Q nam trén mat
quasigeoid (déng thdi la trén mé&t geoid)
khéng bang nhau do sy ton tai cac thé nhiéu
khac 0 cla cac diém M nam trén mét dia
hinh bién. Trong luc dia, cac thé trong
trwdng chuén cda cac diém Q nam trén mat
quasigeoid cling khéng bang nhau do sw
tdn tai cac thé nhiéu khac 0 cla cac diém M
nam trén bé mat dia hinh luc dia. Nhw vay
mat quasigeoid khong phai 1a mét dang thé
chuadn trong trong trwéng chuédn cla
ellipsoid. (xem hinh 2)
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Hinh 2: Quan hé giira mat quasigeoid cuc bo va mét quasigeoid toan céu

Chung ta goi mat geoid cuc bd véi thé
trong trwong thue W, 1a mat dang thé sat
nhat v&i méat bién trung binh nhiéu nam tai
tram nghiém triéu 0 (& Viét Nam la tram
nghiém triéu Hon DAu). Khi d6 mat
quasigeoid cuc bd la mat trung v&i mat
geoid cuc bd trén cac bién va cac dai duwong
thé gidi. Trong céc tai liéu (Ha Minh Hoa va
nnk. (2012); Ha Minh Hoa (2013); Ha Minh
Hoa. (2014 ); Ha Minh Hoa, Nguyén Thi
Thanh Hwong, Lwong Thanh Thach (2015))
da cong bb cac két qua tinh toan va kiém tra
thé trong trong truong W, cia mat geoid
cuc bd Hon DAau, theo d6 W, =
62636847.2911 m2.s2.

Mét geoid toan cau véi thé trong trwong
thwc W, la mat dang thé sat nhat véi mat
bién trung binh nhiéu ndm trén cac bién va
cac dai dwong thé gioi. Hién nay gia tri thé
trong truong W, = 62636847.2911 m?.s2

cla méat geoid toan cau dwoc xac dinh tw
cac dir liéu altimetry va dwoc td chire Dich
vu quay Trai dat (IERS) coéng bb trong cac
tai lieu (Dennis D. McCarthy, Gerard Petit.
(2004); Petit G, Luzum B. (2010)). Gia tri
thé trong trwéng nay dwoc sir dung dé xac
dinh ban kinh ban truc I&n cta ellipsoid Trai
dat trung binh TFS2008 (Tide-Free Sysem
2008) phuc vu viéc xay dwng md hinh trong
trwong Trai dat EGM2008 (xem céc tai liéu
Pavlis Nikolas K, Simon A. Holmes, Steve
C. Kenyon, John K. Factor (2008); Tenzer
R., Vatrt V. and Amos M. (2009)).

Twong ng voi mat geoid cuc bd Hon
D4u va mét geoid toan cau |a mét quasige-
oid cuc bdé Hon DAu va mat quasigeoid toan
cau (xem hinh 2). Tt diém M trén mét vat ly
Trai dét dwng duwdng MQ, vubng goc véi
mét ellipsoid. Bwong MQ cét quasigeoid
cuc bo tai diém Q véi thé trong trudng
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chuén Uy va cat mat quasigeoid toan cau
tai diém S vai thé trong trwéng chuan Ug
T céng thire (1) chdng ta cé cac quan hé:

Ug=Wp-Tpy

US=W0'TM

va tr day suy ra quan hé:
WO - WO = US - UQ

T quan hé trén chung ta xac dinh duwoc c}é
cao Hp clia mat quasigeoid cuc bé Hon Dau
so v&i mét quasigeoid toan cau dwéi dang
sau:  Ug-U, Wy-W, 8.7089 m*s~>

" e T @
& day gia tri trung binh clia gia toc lwc trong
trwong chudn 7,, trong cong thirc (2) co
don vi m.s2 va dwoc tinh toan theo cong
thwre:

71 =70 —0.000001543 (572

uT
0.036%10711 H ) <ms™2 =,
{m }( ) © (3)

& day gia toc luc trong trwong chuan 7o trén
mat ellipsoid quy chiéu qudc t&é WGS84
dugc xac dinh theo céng thuc:

Yo =9.7803253359(1+0.00530248sin” B
—0.0000058497sin” 2B) < m.s* > (4)

Trong cac tai liéu (Ha Minh Hoa. (2010);
Ha Minh Hoa (2013); Ha Minh Hoa. (2014))
dwa trén 11 diém trong lwc co sé va 29 diém
trong lwc hang | pha trim toan bo lanh thd
Viét Nam tir khu vre ndi cao dén mot sd dao
thudc bién Dong da xac dinh dé cao Ho =
0.890 m va la dai lwong khéng dbi trén toan
b 1&nh thd Viét Nam. Trong tai liéu (Nguyén
Tuén Anh (2015)) da kiém tra va xac nhan
sy dung dan cua két luan dwa trén 133 diém
trong lwc chi tiét dwoc phan bé trén 09 viing
Tay Béac, Pong Bac, Tay Tay Bac, Pong
DPéng Béc, Bac Trung Bo, Trung B, Nam
Trung Bd, Tay Nguyén, Nam B6 thubc lanh

thd Viét Nam.

Nhw vay, d6 cao Hy cia mat quasigeoid
cuc bd Hon DAu so véi mét quasigeoid toan
cau luén bang 0.890 m va khéng dbi trén
lanh thd Viét Nam. Pay 14 tinh chét rat quan
trong ctia méi quan hé gitra mat quasigeoid
cuc bd va quasigeoid toan cau va la co sé&
khoa hoc dé khai thac cac mé hinh trong
trwong Trai d4t EGM va mé hinh dia hinh
déng lwc trung b|nh MDT (Mean Dynamic
Topography) quoc té trong viéc giai quyet
cac bai toan trac dia vat ly trén lanh thd
qubc gia.

Tuy nhién dén day nay sinh cau hoi: Do
cao Hy = 0.890 m cua mat quasigeoid cuc
bd Hon DAu so véi méat quasigeoid toan cau
c6 con ludn khong déi trén pham vi toan cau
hay khéng? Viéc tra 1&i cau héi nay sé xac
lap co s& khoa hoc cho viéc gidi quyét hang
loat van dé lién quan dén viéc théng nhat hé
dd cao khu vuc va toan cau, xay dung md
hinh quasigeoid khu vwc .v.v... Viéc tra loi
cau hoi néu trén la nbi dung cua bai bao
khoa hoc nay.

2. Giai quyét van dé

Trwéce tién chung ta phai thdng nhét rang
mat geoid cuc bé Hon DAu va mat geoid
toan cau la hai mat dédng thé thuc trong
trong trwong thwc cta Trai dat va ching
khéng song song v&i nhau trén pham vi
toan cau. Theo c&c tai liéu (Balasubramania
N. (1994); Véronneau M. (2006)), sy khéng
song song v&i nhau cla hai mat dang thé
trong trwdng thwe gan bé mat Trai dat la do
sy khéng déng déu cla trong trwdng Trai
dat, sw phan bd vat chat khéong déng déu
trong long Trai dat va sy quay khong déng
déu cua Trai dat. Cac mat dang thé thuc hoi
tu sat vao nhau & cac cuwc Trai dat ma & do
gia téc lwc trong trwéng Ién hon so véi &
xich dao Trai dat. Do d6 khoang cach gitra
hai mat dang thé ngan hon & cac cuc Trai
dat va dai hon & gan xich dao Trai dat.
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Tuy nhién, nhw da trinh bay & trén, mat
quasigeoid cuc bd Hon Dau va mat
quasigeoid toan cau duoc xac dinh trong
trong trwdng chuan cua ellipsoid quy chiéu
theo ly thuyét Molodenxkii M.X., nhuwng
khéng phai la cac mé&t déng thé va sw khong
ddi ctia d6 cao Hy clia moi diém nam trén
mat quasigeoid cuc bdé Hon Dau so véi mét
quasigeoid toan cau hoan toan cé thé duwoc
giai thich do trong trwérng chuén (trong
trwong ly thuyét) ddng déu va dbi xirng, tbc
do quay cua ellipsoid ludn khéng déi, mat do
vat chat cla ellipsoid 1a dbéng nhét, gia tri
trung binh cua gia téc lwc trong trwdng thay
déi theo quy luat phu thudc vao vi do va do
cao cla cac diém trén mat vat ly Trai dat.
B&i vi mat quasigeoid dwoc xac dinh trong
trong trwdng chuan cla ellipsoid quy chiéu,
nén cac chénh cao do hang I, Il qubc gia
ludn dwoc tinh chuyén tr trong tréng thuc
cia Trai dat vé trong trwong chuan cla
ellipsoid quy chiéu.

Nhw vay, mac du cac khoang cach gitra
mat geoid cuc bd Hon DAu va mat geoid
toan cau khéng bang nhau trén pham vi
toan cau, nhung khoang céch gitra cac hinh
anh cutia chung - gilra mat quasigeoid cuc bd
va quasigeoid toan cau trong trong truéng
chuén cla ellipsoid hoan toan cé thé khéng
ddi trén pham vi toan cau. Chung ta sé
ching minh diéu nay.

Dé chirng minh sy khéng dbi clia d6 cao
Ho theo cong thirc (2), chung ta thay rang
trong cong thirc nay tr sbé 1a dai lwong
khéng ddi va sy thay dbi clia do cao Hg chi
phu thudc vao sy thay ddi cha gia tri trung
binh ¥ clia gia tdc lwc trong trwérng chuan
& mau s0. V& phan minh, tir cac cong thirc
(3) (4) chung ta thay rang gia tri trung binh
7 cla gia toc luwc trong trwdng chuén chi
phu thudc vao vi do trac dia B va dod cao
chuan H}, cGa diém M trén mat vat ly Trai
dat. Ngoai ra, khi gia tri trung binh 7 cta
gia téc luc trong trwdng chudn duoc biéu

dién trong don vi m.s"2, ngay ca véi do cao
cua dinh Everest H’ = 8848 m thanh phan
VoI (HM) ciing chi & mirc 0.00003 m.s2 va
nhé bd qua. Khi d6 cong thire (3) c6 dang:

Par = 7o —0.000001543H 7 =

0.000001543H 7 ~

< M.5 >.

Yol 1- -
I;li]

Thay biéu thirc trén vao (2) chung ta co:
-1

8.7089 m2 s~ 0-000001543‘7}71{

H = A ]_— S =
° Yo s
8.7089 m?.s~2 0000013437832’?H’
=A+B,
Yo }’n
. 8.7089 m?.s*
dday A=——m
Yo
_ 0.0000]34378327[[5;
7%

Do sy thay déi ciia d6 cao Hy (2) chi phy
thudc vao vi dd trac dia B va do cao chuan
H?, ctia diém M trén mat vat ly Trai dat, nén
chung ta xem xét trudng hop t6i nhat vai gia
thiét rang bé mat vat ly Trai dat tir xich dao
dén cwc Trai dat dwoc coi la c6 dd cao bang
dd cao cua dinh Everest va bang 8848 m.
Chung ta tinh toan dai lwong Hg & trén xich
dao (B = 0°), trén vi tuyén voi vi d6 B = 45°
va trén cuc Trai dat (B = 90°). Cac két qua
tinh toan dwoc trinh bay trong bang 1 &
dwoi day. (xem bang 1)

Cac két qua tinh toan & bang 1 dbi voi
truong hop tdi nhat, khi bé mat vat ly Trai
dat tor xich dao dén cwc Trai dat dwoc coi la
c6 dd cao bang dd cao cla dinh Everest va
bang 8848 m, cho két luan sau:

D6 cao H, gitra méat quasigeoid cuc bo
Hon Dau va mét quasigeoid toan cau duoc

nhén bang 0.890 m va la dai lwong khéng
dbi trén pham vi toan cau.
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Bang 1
Vi d6 tréc dia B Gia téc lwe trong trwéng chuén Yo (ms2) A (m) H (m) Ho
Q° 9.7803253359 0.890 0.001 0.891
45° 9.8061981137 0.888 0.001 0.889
90° 9.8321849379 0.886 0.001 0.887

V6&i muc dich kiém tra sy ding dan cua két
luan néu trén trén pham vi toan cau, chung
ta tién hanh tinh toan trén mét sé khu v céd
cac dinh nui cao nhat nhw dinh Fansipan &
Viét Nam, dinh Everest thuéc day Himalaya
& Nepal, dinh Nanda Devi & An D0, dinh
Nanga Parbat & Pakistan, dinh Elbrus thudc
khu viyc Kavkaz (Lién bang Nga) va dinh
Blanc thudc day Alp trén lanh thd Phap va
Italia, dinh Denali (McKinley) & Alaska (MY),
dinh Kilimanjaro & Tanzania va dinh
Aconcagua & Chi L&. Cac két qua tinh toan
dwoc trinh bay trong bang (xem bang 2) da
xac nhan sy ding dan cua két luan trén.

Chung ta cé thé kiém tra sw dung dan
cla két luan néu trén theo mdt cach khac.
Trong cac tai liéu (Ha Minh Hoa. (2010); Ha
Minh Hoa (2013); Ha Minh Hoa. (2014)) da
chung minh quan hé glwa d6 cao chuén cuc
bd H!, va dd cao chuén toan cau #j, cia
diém M bét ky trén mét vat ly Trai dat (xem
hinh 2) & dang sau:

iy, =y, + 0

m

Gig st v&i hai diém bt ky 1 va 2 nam

trén bé mat vat ly Trai dat, t cong thirc trén
chung ta cé cac quan hé:

Hl :Hl"+

_ W, —W,
Hy =H} +—9% 20
V2
va tir day suy ra céng thirc:

H -H'= .

HY -H] +(W, - Wn){—-f]=
2 7l s)
= H} - H] +8.7089 m®. —2{_' —_l}
Y2 N

Tw bang 2, khi chon diém 1 la dinh
Aconcagua (Chi Lé) o] Nam ban qéu va
diém 2 la dinh Denali (Bac My) & Bac ban
cau, chung ta co:

1

8.7089 m?.s7* _L—T =
aoN

9.81199 9.78464
la dai lwong nhd bd qua trong Trac dia vat
ly. Viéc chon cac diém 1 va 2 bét ky tir bang
2 ciing cho két qua twong tw.

8.?089;112.5_{ 1 L ]:—mazm

Nhw vay, ttr (5) chung ta lubn nhan dwoc
dang thuwec: 7l A7 =H]-H
Tw day chang ta thay rang dd cao Hy cua
mat quasigeoid cuc bo Hon DAu so v&i mat
quasigeoid toan cau twong trng véi moi
diém bat ky trén mat vat ly Trai dat deu la
dai lwgng khéng doi & dang sau:
H, :Ely
3. Két luan

-Hr zﬁzr—Hg = const

Céac két qua nghién clru trong bai bao
khoa hoc nay cho thay réng trong trong
trwdng chuan cla ellipsoid quy chiéu, do
cao cla diém bat ky nam trén maét
quasigeoid cuc bd so voi mat quasigeoid
toan ciu ludn 1a dai lwong khong dbi. Doi
v&i mat quasigeoid cuc bd Hon d4u, do cao
ctia diém bét ky nam trén né so véi mat qua-
sigeoid toan ciu luén bang 0.890 m. Tinh
chat nay la co s& khoa hoc dé khai thac cac
mo hinh trong trwéng Trai dat EGM va mo
hinh dia hinh déng Ilwc trung binh MDT
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Bang 2
Cac toa do D5 cao Gia téc lwc trong Gia tri trung binh cua gia téc
Cac dinh nui| traicdiaBva | __»" trwong chudn trén Iwc trong trwong chuan trén | D6 cao Hy(m)
37 (m) . i . -
L ellipsoid ¥y m.s2 ellipsoid ¥ m.s2
Fansipan 20°17°52”N
(Vist Nam) | 103°47'117E 3143 9.78654 9.78172 0.890
Everest 27°59’14”N
(Nepal) 86'55'31"E 8848 9.79171 9.77806 0.891
Nanda Devi | 30°22’36”N
(An D§) 79'58'15"E 7816 9.79354 9.78148 0.890
;‘::‘bgai 3514'18"N
- 74°35°22”E 8125 9.79754 9.78500 0.890
(Pakistan)
Elbrus F43°21°18”N
(Kavkaz) 42°26’21”E 5642 9.80471 9.79600 0.889
(Nga)
Blanc (Alp) | 45°50°01”N
(Phap - Italia)| 06°51'54”E 4810 9.80695 9.79953 0.889
Denali 63°04’10”N
(McKinley) | 151°00°27”W 6468 9.82151 9.81199 0.888
(Alaska, My)
Kilimanjaro | 03°04’33”S
(Tanzania) | 37%21'12"E 5898.7 9.780474 9.77137 0.891
Puncak Java| 04°04’44”S
(Indonexia) | 137°09'30"E 4884 9.78059 9.77305 0.891
Aconcagua | 32°39'12”S
(Chi L&) 70°00°40"W 6959 9.79538 9.78464 0.890

(Mean Dynamic Topography) québc té trong
viéc gidi quyét cac bai toan tréc dia vat ly
trén 1anh thé québc gia hodc khu vuc.Q
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Research of constancy of height between the Hon Dau quasigeoid and

global quasigeoid on a world scale
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This scientific article proved a constancy of a height of arbitrary point on the Hon
Dau quasigeoid over the global quasigeoid on a world scale. That is very important
scientific base for exploitation of the Earth Gravitational Model (EGM) and the Mean
Dynamic Topography model (MDT) in solving of the tasks of the phisical geodesy

on territory of state or region.O
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